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PREFACE 


This monograph constitutes a major study of price determination in the Canadian 
economy. Of particular interest is the relationship between price determination 
and the process of inflation. How are inflationary impulses transmitted from 
one sector of the economy to another? Does the existence of noncompetitive 
pricing behavior in the product market have any bearing on the inflation 
transmission process? How well does the market allocation mechanism function 
in the Canadian economy? To what extent is it possible to insulate the Canadian 
economy from foreign inflationary impulses? Unless one faces up to these 
questions it is difficult even to begin useful speculation on the costs and benefits 
of alternative forms of prices and incomes policies. 

Since this study is concerned almost entirely with commodity markets and 
not with the markets for labor and capital, it cannot pretend to answer these 
important questions in any conclusive manner. It does, however, present the 
results of two related avenues of inquiry. First, is there a consistent theory which 
is capable of explaining the process of price determination in the various sectors 
of the Canadian economy? Secondly, if such a theory exists, what are its impli- 
cations for the control of inflation in the Canadian economy? It follows that this 
monograph is more than simply a study of price determination in Canada. It is 
also an attempt to construct a model of price determination which allows the 
process of inflation to be analyzed as an integral component of the model. 

The author of this monograph is an associate professor at the University of 
Manitoba. The research underlying this study was carried out while the author 
was a member of the Research Division of the Prices and Incomes Commission. 
While the author remains solely responsible for all errors contained and for all 
opinions expressed, he would like to express his sincere thanks to Dr. John G. 
Cragg, Director of Research, Prices and Incomes Commission, for his encourage- 
ment and support of this project; to R. Lesage, L. McLaren, S. Ummat and 
H. Young for their painstaking research assistance; and to Dr. Cragg and Dr. 
H. V. Lewis for helpful comments on earlier drafts of this monograph. 
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chapter one 


SECTORAL COST AND DEMAND FUNCTIONS: 
THE BASIC THEORY 


1. This monograph outlines a dynamic theory of market behavior in the short 
run and analyzes the implications of this theory for the process of inflation. 
The fundamental relationships of the theory are a cost function and a demand 
function. These functional relationships explain price movements and quantity 
movements simultaneously. This explanation is robust with respect to the form 
of market organization. 

The central idea behind the theory is the assumption that the cost function 1s 
the basic relationship that determines the direction of price movements in a 
disequilibrium situation while the demand function is the fundamental relation- 
ship that determines the direction of quantity movements. It follows from this 
assumption that the cyclical phasing of price movements appears to lag behind 
the cyclical phasing of quantity movements, in so far as the theory generates 
cyclical movements at all. 

In the present chapter, the sectoral cost and demand functions of a multi- 
market economy are derived from the simplifying assumption that the under- 
lying production processes of the economy are of the Cobb-Douglas form. 
A comparative statics analysis of the equilibrium version of the multimarket 
model is carried out and the effects of monetary policy are studied in this context. 
The Cobb-Douglas assumption is of fundamental importance only insofar as it 
facilitates both the theoretical analysis of this chapter and the econometric 
analysis described in Chapters Three and Four. 
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In Chapter Two, the central idea is presented in terms of the operation of a 
single isolated market in which both Walrasian and Marshallian adjustment 
processes together explain the dynamic motion of prices and quantities in terms 
of exogenous variables affecting costs and demands. This idea is then generalized 
to the economy as a whole in order to show how the overall rate of growth and 
the pace of price inflation respond to each other in a cyclical manner. 

Chapters Three and Four are the fundamental empirical chapters of this 
monograph. In order to test the descriptive power of the multimarket model, 
the underlying cost and demand functions are estimated from quarterly data 
referring to sectoral outputs, prices, employment, and wages for the Canadian 
economy for the years 1961 to 1969 inclusive. The data input requirements and 
the estimation procedures relating to this study are the subjects of Chapter 
Three. The empirical results are discussed in Chapter Four. The estimated 
sectoral cost and demand functions for the Canadian economy are reported in 
Appendix A. Subsidiary wage and employment functions are reported in 
Appendix B. 

Chapter Five gives an overview of the relationships between the empirical 
results, the original theoretical preconceptions and the process of inflation in 
Canada. It suggests various ways in which the underlying theory requires 
revision in the light of the empirical results. It concludes with some reflections 
on the problem of inflation control in Canada. Some of these reflections are 
based upon the more detailed analysis of the economic implications of a short- 
term wages freeze that is outlined in Appendix C. 

2. Consider an economy in which there are n commodities produced non- 
jointly on a set of n linearly homogeneous Cobb-Douglas production functions. 
Each productive sector j=1...n requires inputs of fixed capital and labor as 
well as intermediate inputs (or inputs of circulating capital goods) purchased 
from other sectors. Thus, one may write: 


n 
hie nqgj=mNjtamKjy+oq(rnljy+mHjy +z bi in Mi, 
i=! 


n 
with a-teo+tzX by =1,andj—1...n, 
i=] 


where q; is the output of sector j, Nj is a constant, K; is fixed capital input into 
sector j, Lj is labor input into sector j, Hj represents the level of Harrod- 
neutral technological development in sector j, Mij is intermediate input of type 
i into sector j, aj, cj, and bi; are the capital, labor, and i-th intermediate input 
elasticities, respectively, for sector j, and /n is the logarithmic operator. 

Assuming that both labor and intermediate inputs are used up to the point 
at which their prices are equal to their value marginal products, the short-run 
marginal conditions may be written as: 


Pee pi Mij = bij pj qi, all i, j = 1....n, and 
wily = cj pj qi,j =1...n, 
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where p; is the price of commodity j and w; is the wage rate in sector j. Substitut- 
ing these marginal conditions back into the production functions, one obtains: 


ies) (1 — aj) In pj = In Vj + aj (In qy — In Kj) + cj (In wy — In Hj) 
n 
+2 i (/n pi) bis, 
|= 


n 
with nVij = —{nNjt+taulng+2 bij /n bij}, 
]1= 
a constant, all j=l. in, 


Sectoral prices are explained by the capacity utilization ratio q;/Kj, normal unit 
labor costs wj/Hj, and a geometrically-weighted input price index J; with 


n 
In Jj = & (Un pi) bij, the form of the functional relationship being log linear. 


el 


Assuming that commodities used are equal to commodities produced, one 
also has a set of commodity-balance equations of the form: 


nN 
1.4 qg=2 Mi + fi,,i =1...n, 


it 
n 
where >) Mi is total intermediate usage of commodity i and fj is the total 
is 
final demand for commodity i. Substituting the marginal conditions into these 
commodity-balance equations, one obtains: 


n 
1 Bs Bei aaa Sou NeLet Pikes Leal tea 
|= 


Thus, 1.5 and 1.3 together constitute the primal commodity-balance (or expendi- 
ture) functions and the dual cost (or price) relationships of a complete Cobb- 
Douglas model of the production structure of an economy in short-run com- 


petitive equilibrium. 


Putting 1.3 and 1.5 into matrix notation, one has: 
1.6 aqd—A—B)hmp=Mmv+A(ng — Ink) + Cin w — Inh), 


and 
127 (I — B) Pq = Pf, 


where V, p, q, k, w, h, and f are n x 1 column vectors of constants, prices, quanti- 
ties, capital stocks, wage rates, technological levels and final demands, respec- 
tively, the corresponding capital letters referring to the corresponding n x n 
diagonal matrices, I and i are the n x n identity matrix and the n x | unit vector, 
respectively, A and C are n x n diagonal matrices containing the a; and cj, 
respectively, and B is the n x n matrix with elements bj;, B’ being its transpose. 
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3. Although expressions 1.6 and 1.7 are consistent with marginal cost pricing 
behavior, they need not be interpreted in this manner. For they are also con- 
sistent with “‘normal cost’’ pricing behavior, where price is given by a normal 
mark-up on average variable costs, and where average variable costs are posi- 
tively related to the ratio of output to capacity (or the utilization ratio). Thus, 
increases in prime costs tend to be passed on in terms of higher prices except 
when there is a simultaneous downward shift in demand leading to a fall in out- 
put relative to capacity. This interpretation still allows for varying profit margins 
over the cycle as the ratio of fixed to variable costs changes. 


It can be shown readily that the only changes introduced by noncompetitive 
market behavior are associated with the introduction of mark-up and/or elas- 
ticity terms into the sectoral cost and demand functions outlined in expressions 
1.6 and 1.7. But it is impossible in an econometric exercise to separate these 
terms from the other underlying structural parameters of the model. As indi- 
cated, therefore, the cost and demand functions considered herein are compatible 
with various market forms. Indeed, from both a theoretical and a statistical 
point of view, they are robust with respect to the mechanism by which infla- 
tionary impulses are transmitted through the economy, but they cannot say much 
about the importance of ““market power” in the inflation transmission process 
(if it has any importance on the pricing side). It should be noted, however, that 
any price equation which is based upon production costs is in fact a “‘reduced 
form’? equation resulting from the collapsing of a unit cost function into a 
behavioral relationship between price and unit cost. Unfortunately, there does 
not seem to be any satisfactory way of separating these two components of the 
price-determination mechanism. 


The system of equations as portrayed so far is an equilibrium system since the 
short-run marginal conditions are assumed to be satisfied at all points of time. 
Since, quite evidently, sectoral employment tends to adjust to sectoral output 
with a lagged response leading to cyclical variations in measured labor pro- 
ductivity, the marginal conditions for labor inputs should not be assumed to 
hold at all points of time. To avoid making this assumption, one may interpret 
expressions 1.3 and 1.5 as explaining ‘“‘desired prices’’ and “‘desired quantities”’, 
respectively. One may then let actual prices and quantities adjust to these de- 
sired prices and quantities with a lagged response. 


It should be noticed that, in keeping with the analysis of the following chapter, 
such a disequilibrium formulation incorporates the assumption that the cost 
function is the singular relationship on which prices remain constant while the 
demand function is the singular relationship on which quantities remain constant. 
As shown in Chapter Two, this assumption implies not only that the cyclical 
phasing of price movements will appear to lag behind the cyclical phasing of 
quantity movements for any single sectoral market considered in isolation, but 
also that there will be some tendency for this same cyclical phasing to appear in 
an aggregative version of the model. 


For the purposes of the empirical chapters of this monograph, the cost 
function for any given sector may be represented as an equation of the form 
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specified by expression 1.3 Treating expression 1.5 as a definition of fi, the cor- 
responding demand function for the sector may be represented as any equation 
which explains either fj or qi in terms of relative prices and constant dollar final 
expenditure magnitudes. One particular specification of such an equation is: 


o:) In fi = vi + Gi (In pi — In pg) + 0:1 Nn E, 


where E is an appropriate constant dollar national expenditure magnitude, 
Dr is the deflator obtained from the construction of E, ¢j 1s the price elasticity, 
6; is the income elasticity, and vj is a constant. 


In summary, the cost equations considered herein link prices to utilization 
ratios, normal unit labor costs and a materials price index while the demand 
equations link commodity demands through intermediate demands to relative 
prices and functional final demands (as categorized in national accounting 
statistics). For estimation purposes, however, the bj;—coefficients, which repre- 
sent the value share weight of inputs from sector 1 per dollar’s worth of output 
of sector j, are taken directly (as extraneous estimators) from an appropriate 
input-output table.! Notice that these coefficients are used twice, once by columns 
to form the materials price indexes, J;, }=1...n, which enter the cost functions, 
and once by rows to form the measures of intermediate demands which enter 
the demand functions through the definition of fj, i=1...n. 


4. In the remainder of this chapter, the short-run equilibrium properties of 
equations 1.6 and 1.7 are studied and the effects of monetary policy on this 
equation system are outlined. Given that k and h remain constant in the short 
run, One may use equations 1.6 and 1.7 to analyze the effects on p and q of any 
exogenous changes in wage rates (w) and final expenditures (Pf). Thus, 


1.9.) sP-hdp = (128 )-) CW dw (l= B)-) AO-! P-" dB) ld (Pt); 


and 
1.10 Q-idq = —d — BB’)! CW "1dw + ie (I — B’)-1 A} Q-1 P-1 (I — B)-1 d(Pf)- 


It should be noticed that if labor and fixed capital are required inputs in 
every productive sector then I- B and I - B’ are Leontief matrices,2 while 
AQ-! P-1 is a diagonal matrix with strictly positive diagonal elements. Thus, 
(I — B)-!, di - B’)-1, and (J - B’)-! AQ-! P-! (I - B)~! all exist and are positive. 


1 The 65 X 65 table labelled DB in the IOIC-M version of The Input-Output Structure of the 
Canadian Economy 1961, DBS Catalogue 15-501, 1969. Although this particular table remains un- 
published at the six-digit level of accuracy, a three-digit version of it was kindly supplied to me by 
C. Gaston of the DBS Input-Output Division. 

2 A matrix of the form I — B is said to be a Leontief matrix if and only if it has a dominant 
positive diagonal and non-positive off-diagonal elements. Since a matrix is said to have a dominant 
positive diagonal if and only if each of its diagonal elements exceeds the sum of the absolute values 
of all the other elements in the corresponding column, it is clear that I — B is a Leontief matrix if 
and only if B is a non-negative square matrix whose column sums are all less than unity so that 
n 
X bij < 1, all j = 1...n. If labor and fixed capital are required inputs in every productive sector 
i=l] 
these inequalities are automatically satisfied as a consequence of the assumption of constant-returns- 
to-scale. Finally, it is a property of Leontief matrices that their inverses exist and have all elements 
non-negative. On these points, see L. W. McKenzie, ‘Matrices with Dominant Diagonals and 
Economic Theory’’, pp. 47-62 in K. J. Arrow, S. Karlin and P. Suppes, Mathematical Methods in 
the Social Sciences, Stanford, Stanford University Press, 1960. 
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Moreover, I - (I - B’)-! A= (I - B’)-! (i - B’ - A) is also a Leontief matrix, 
It follows, therefore, that if w increases across all sectors with Pf constant then 
all prices must rise and all quantities must fall, while if Pf increases across all 
sectors with w constant then all prices and at least some quantities must rise. 
In particular, if the value of output in each sector goes up in constant proportion 
so that all the elements of the vector Q-! P-! (I - B)-! d(Pf) are of equal size, 
then all prices and all quantities must rise. 

It is, however, not very realistic to assume that w and Pf move independently 
of each other. In the first place, wages constitute a major portion of household 
incomes and household consumption expenditure is dependent upon these in- 
comes. In the second place, changes in final expenditure affect labor markets 
through their effects on product markets. Let it, therefore, be supposed that there 
is an upward-sloping supply curve of labor in each productive sector specified 
in terms of the money wage rate (of efficiency units of labor) and an index 
number of consumer prices so that workers may or may not have money illusion 
in the short run. Let it also be supposed that final expenditure in each sector is 
divided into consumption expenditure and other final expenditure with consump- 
tion expenditure in each sector being a fixed proportion of total consumption 
expenditure. Finally, let it be supposed that total consumption expenditure is 
equal to the total wage bill. Then, using the Cobb-Douglas marginal conditions, 
one has: 


1.11 mq; tmpj —nwyt+ ng = nL; = Inu + ey (mw; — In Hj) 
nN 


91 - xi ln pi, | = lon; 
i=] 
where e; is the elasticity of labor supply with respect to the money wage rate in 
sector j, the x;’s are the sectoral expenditure weights of the consumer price index, 
n 
x xi Jn pi, gj is (the absolute value of) the elasticity of labor supply with 
=) 
respect to the consumer price index, and uj is a constant. It will be assumed that 
0 < gj < ej, allj=1...n. Thus, the size of g; relative to e; measures the degree 
of money illusion in sector j. If gj=0, workers in sector j} have complete money 
illusion in the short run; if g;=e;, workers in sector j have no money illusion in 
the short run. Partial money illusion occurs as long as the inequalities are strict, 
namely 0 < gj; < e;. In addition, one has: 


n n 
P12> pit: = xi wy Lye prez xe cj Pct Deze eee ne 
j=! ell 


where pj Z; is final nonconsumption expenditure in sector i, z; being the final 
nonconsumption quantity demanded. Differentiating 1.11 and 1.12, one has in 
matrix notation: 


1.13 W-tdw = (+)! (Q-1 dq + (I + Gix) P-1 dp}, 
and 
1.14 d(Pf) = xi’C (Pdq + Qdp) + d(P2), 
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where E is an n x | diagonal matrix of labor supply elasticities with respect to 
money wage rates, G is an n x | diagonal matrix of (absolute values of) labor 
supply elasticities with respect to the consumer price index, z is an n x 1 column 
vector of final nonconsumption quantities demanded, and x is the n x | weighting 
vector of the consumer price index, satisfying i’x=1. Substituting 1.13 and 1.14 
into 1.9 and 1.10 and solving for P-! dp and Q-! dq one has: 


1.15 P-1dp = DP1Q71 d—B =— xi’C)1 da), 
and 

1.16 Q1dq=(Q—D)P1Q7 0 —B— xi’ dra), 
where 

1.17 D={I—B’ —C04+51Gix}-1{A+Cd+4+ 57}. 


It should be noticed that {I -B-—xi'C} and i BY Chea Gix’ } are 
Leontief matrices, having dominant positive diagonals and nonpositive off- 
diagonals, while (A + C+ E)-1| P-1 Q-! is a diagonal matrix with strictly 
positive diagonal elements. Thus, DP-! Q-! (I-B-xi’C)~! exists and is positive. 
Moreover, I - D is also a Leontief matrix except in the case where all workers 
have no money illusion. With this exception, it follows that if Pz increases across 
all sectors all prices and at least some quantities must rise. Indeed, if the value of 
output in each sector goes up in constant proportion then all prices and all quan- 
tities must rise. The fundamental importance of the volume of final expenditure 
in determining the other variables in the system is thereby illustrated. 

5. So far, the model outlined is entirely static. It can, however, be made 
dynamic by the introduction of a set of n investment functions explaining how 
each Kj; moves through time. Let these investment functions be of the form 

dK; dH; (K} — Kj) | 


1.18 Kj;-1 — = Hj! — +A; —————,,J =l...n, 
dt dt Kj 


where Kj is the desired stock of capital in sector j and 0 < ); < 1 is an adjust- 
ment parameter. Let Kj be defined by Kj = a; pj; qj / 7; (pj + 53) where 
7; (pj + 4;) is the user cost of each unit of capital Kj, 7j being the price of each 
unit, p; being the net own rate of interest and 6; being the (constant) exponential 
decay depreciation rate. In matric notation, the value of gross investment ex- 
penditure in each sector may be written as: 


dk dh 
omen (= + x) = TIKH4— +2 {(p + 8)-1 APa — Mk} + Idk, 
dt t 


3 This exception is important, since if G = E it can easily be shown that Di = i. Thus, D has 
all of its row sums equal to unity and I — D is singular. In this case, an equal change in the value of 
output in all sectors has absolutely no effect on quantities. Moreover, price levels (as opposed to 
relative prices) turn out to be indeterminate. The singularity resulting from the complete absence of 
short-run money illusion implies that some commodity must be specified to be the numeraire to 
close the system. It follows that there must be money illusion somewhere in the system in order for 
increases in expenditure to lead to increases in output and employment in the short run. On this 
point, see Appendix C of this monograph, which is couched in terms of “‘adaptive expectations’’. 


SECTORAL COST AND DEMAND FUNCTIONS: THE BASIC THEORY 7 


where, II, 8, p and A are nxn diagonal matrices of capital goods prices, deprecia- 
tion rates, net own rates of interest and adjustment parameters, respectively. 
If all final nonconsumption expenditure is investment expenditure, one may 


, dk : : 
define Pz to be a transformation of mS + 5k), the transformation being neces- 


sary to get from the value of investment expenditure by sector to the value of 
investment expenditure by commodity. Thus, for example, one may define: 


dk 
1.20 Pz=8I1 ead , 
t 


where f is an n X n non-negative matrix whose column sums are all unity. By 
similar (Cobb-Douglas) reasoning, one should also find that: 


1.21 [1-1 dx = fp’ P-! dp, 


where 7 is the n x | column vector corresponding to II. All that is now required 
to set the complete system in motion is for the rates of technological progress, 
H-! dh, and the initial capital stocks, k, to be given, and for the net own rates 
dt 

of interest, p, to be determined. The determination of p will depend, in the usual 
manner, on the difference between the (externally given) overall rate of interest, 
r, and the expectations of the proportional rates of change of the capital goods 
prices (the 7;’s). The course of the system from its given initial conditions will 
depend upon the nature of these expectations and the mechanism by which 
expectations, if falsified, are adjusted. All in all, the-longer-run behavior of the 
system will be quite similar to that of a standard multisectoral growth model 
with an underlying Cobb-Douglas technology.4 

In the short run, however, it has already been indicated that the primary 
determinant of prices and quantities is the vector of final nonconsumption 
expenditure, denoted Pz. To the extent that this expenditure is investment 
expenditure, the rate of interest is a crucial variable since Pz will vary inversely 
with the rate of interest, r, so that d (Pz) is a nonpositive vector. It follows that 


dr 
(relative to the trends provided by H™! dh) there will be a cumulative upwards 


dt 
movement in both prices (the Wicksell process) and quantities (the Harrod 
process) if r is set too low and a cumulative downwards movement if r is set 
too high. In a sense, the movements in p and q may be said to be “‘dual’”’ to one 
another.> The essence of sound monetary policy is to maintain interest rates at 
such a level that the forthcoming volume of investment expenditure does not 
lead to an excessive rate of inflation or deflation. This is, however, no easy task 


if the volume of investment expenditure in each productive sector moves in a 
volatile fashion. 


4 See, for example, B. L. Scarfe, ‘‘Multi-sectoral Growth and Technological Change’, Canadian 
Journal of Economics, Vol. 4, August, 1971. 


5 On the duality of these motions, compare J. R. Hicks, Capital and Growth, Oxford, Oxford 
University Press, 1965, pp. 121-122. 
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6. The equation system outlined previously indicates that since d(Pz) is non- 


dr 
positive, dp and at least some elements of dq must be nonpositive in the short 
dr dr 
run. There is, however, a serious question concerning the division of the impact 
of a change in r between the change in prices and the change in quantities. It is 
evident from expressions 1.15 and 1.16 that the sizes of the elements of P-! dp 


dr 

and Q-! dq depend upon (a) the exact configuration of the nonpositive vector 
dr 

d(Pz), and (b) the sizes of the elements of the non-negative matrix, D. Other 


dr | 
things being equal, the smaller are the fixed capital input elasticities given by 
the diagonal matrix A and the larger are the sectoral labor supply elasticities 
given by the diagonal matrix E, the smaller is the increase in prices and the larger 
is the increase in quantities resulting from a fall in the rate of interest. If the 
degree of money illusion is increased so that the term Gix’ has smaller elements, 
the price increases resulting from a fall in r are smaller and the quantity increases 
are larger than they otherwise would have been, while if wage rates are given 
exogenously so that the terms in C(I + E)-! do not appear, the price increases 
are smaller still and the quantity increases are again larger. Of course, symmetric 
conclusions also hold for the effects of a rise in the rate of interest. 

In dynamic terms, the timing of the impact of tight monetary policy on prices 
and quantities may well be important. In the first place, it is obvious that in 
so far as the nonpositivity of d (Pz) depends upon longer-term investment ex- 


dr 

penditure the effects of ron Pz are likely to be subject to substantial lags. In the 
second place, there are two reasons to suppose that even when the effects on Pz 
do begin to materialize the ensuing price component will lag behind the quantity 
component. First, prices appear to be adjusted for changes in capacity utilization 
ratios only when it appears that the shift in quantities will be more or less per- 
manent. Secondly, prices also respond to changes in normal unit labor costs. 
But these changes depend upon the effects of changes in sectoral output on 
sectoral employment and, thence, on wage rates. Given a substantial output 
to employment lag, the effect back onto prices through normal unit labor 
costs may also be lagged behind the original movement in quantities.® 

It follows from the previous argument that monetary policy is a pretty blunt 
instrument for combatting unforeseen bursts of inflationary pressure. It is, 
indeed, considerably more blunt than fiscal policy, which can be designed to 
have a less tardy direct impact on Pz even though the ultimate impact on prices 
will still be lagged. Thus, it may well be that monetary policy should be designed 
to reduce the likelihood of unforeseen bursts of inflationary pressure from arising 
rather than to control them once they have arisen. However, the only way in 


6 For a confirmation that these lags exist, see Chapters Three and Four and Appendixes A 
and B of this monograph. 
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which monetary policy can be effective in this regard is if it is able to reduce the 
volatility of the volume of investment expenditure. 

There are three basic reasons for this volatility: (a) variations in sectoral rates 
of technological advance, (b) variations in expected proportional rates of 
change in capital goods prices, and (c) variations in other components of final 
nonconsumption expenditures. While it is obvious that monetary policy can 
have little effect on (a), there is some presumption that a more stable growth 
in the money supply would be preferable to a more erratic one from the point 
of view of (b). As for (c), the most important variations for open economies 
with large trading sectors come through changes in the balance of international 
trade. But here monetary policy cannot be effective unless it is coupled with a 
policy of flexible exchange rates. That is to say, if monetary policy is to affect 
the balance of trade it must be possible for the effect on short-term capital flows 
of changes in domestic interest rates relative to foreign interest rates to alter the 
foreign exchange rate. Thus, for an open economy such as Canada, in so far as 
upward (downward) movements in interest rates can be used to increase (de- 
crease) the short-term capital inflow and appreciate (depreciate) the value of the 
currency in foreign exchange markets, the rate of growth of the volume of exports 
relative to imports can be stabilized, and this stability in demand pressure will 
lead to greater stability in the volume of investment expenditure. Without this 
mechanism, which helps to restore the importance of the rate of interest as a 
short-term control variable, monetary policy is severely handicapped as an 
anti-inflationary device. 

7. Finally, it is useful to undertake a critical examination of the rather 
unorthodox notion that tight monetary policy can have a “‘perverse”’ effect on 
commodity prices in the short run. The basis for this notion is the contention 
that an increase in money interest rates implies an increase in the user cost of 
circulating capital goods, thereby affecting the economy’s sectoral cost functions 
as well as its sectoral demand functions. The question asked is to what extent 
can the cost increases generated by an increase in money interest rates be passed 
on in terms of higher prices while at the same time demand is being decreased 
by the same increase in money interest rates. 

Let it be assumed that the user cost of the i-th circulating capital good in each 
and every sector j is given by p; (1++r), where r is the (short-term) rate of interest. 
One conceives, therefore, of a situation in which all circulating capital goods 
are used up in production in one unit time period and in which circulating 
capital goods are entirely externally financed by borrowing from ‘“‘the bank” 
at interest rate r. With this definition of user cost, the Cobb-Douglas marginal 
conditions in expression 1.2 must be rewritten (for intermediate inputs) as: 


1222) pad Geer) Mig) bi by.dje alla) alee: 


With this change, equations 1.6 and 1.7 may be rewritten in the following way: 
1.23 Q—A—B’)Inp =Inv+ Adaq — Ink) + Clnw —Inh)+md +n Bi, 
and 
1.24 {1—(1+15)-1B}Pq = Pf. 
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Given that k and h remain constant in the short run, one may differentiate 1.23 

and 1.24 with respect to r, noting the assumption that as tight monetary policy 

increases r, Pz tends to fall. Using 1.13 and 1.14, the differential expressions 

may be solved for P-! dp and Q-! dq obtaining expressions which are parellel to 
dr dr 

115 and’1.16) Thus; 


dp 
1.25 Pi1—=DP1Q1 (1 +r) 0 — xi’) —Byt 


d 
: d(Pz) 
{iP 1) 5 = (lett) abe 


rt 
Se 8 C(t een (leer Ba, 


and 


d 
1226 1 = (0D) Peon eis) (axiC) — Bit 
Ir 


d(Pz) 
(Gee) (1 ts BP} 
if 
a ee Dee CUE at Gixy Mle rjat Bit 


where D is defined by expression 1.17. Now, (1 +r) d (Pz) -(1 + r)~! BPgq is 
dr 

a strictly negative vector, while (1 + r)-! B’1 is a strictly positive vector. More- 

over, given the usual Leontief matrix conditions (and the assumption that 

workers have some degree of money illusion in the short run), at least some of 

the elements of Q-! dq must be negative. Indeed, all the elements of Q-! dq 


dr dr 
must be negative if the value of output in each sector falls proportionately since 
Q-1! dq is then the sum of two strictly negative vectors. On the other hand, the 


dr 
signs of the elements of P-! dp are indeterminate since P-! dp is the sum of a 


dr dr 
strictly negative vector and a strictly positive vector. It follows that an increase 
in the rate of interest has a generally negative impact on quantities but its impact 
on prices 1s ambiguous. 

Restating this argument in simple supply and demand terms, if tight monetary 
policy shifts cost and supply curves to the left as well as shifting demand curves 
to the left, one can predict a fall in quantities traded but the movement in prices 
remains ambiguous without information on the magnitude and timing of the 
two effects. It is, therefore, possible for the short-run effect of tight monetary 
policy on prices to be “perverse” if interest-sensitivity in the financing of 
circulating capital goods is an important feature of the economy and if d (Pz), 


dr 
although nonpositive, is small in absolute terms. However, since d (Pz) de- 


dr 
pends upon the magnitude of the increase in the rate of interest, such a “‘perverse”’ 
effect is unlikely for substantial changes in r. 
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Empirically speaking, one cannot find any evidence to suggest that the possible 
perverse case is anything more than a curiosum. For there is no evidence that 
short-term interest rates do affect the pricing behavior of individual productive 
enterprises in the manner suggested. Indeed, interest rates do not appear to 
belong as significant explanatory variables in any of the 57 sectoral price equa- 
tions for the Canadian economy which are reported in Appendix A of this 
monograph. Thus, the possibility that tight monetary policy can have a “per- 
verse’ effect on commodity prices through an increase in inventory carrying 
costs seems to be simply an intellectual curiosum./ 


7 Although increases in interest rates do tend to increase the cost-of-living (as reflected in the 
housing component of the Consumer Price Index), this is not because they directly affect commodity 
prices in the way hypothesized in this section. It is because the notion of the cost-of-living should 
include the user costs of owning property and consuming it through time. One important element of 
these user costs is the (mortgage) interest rate Jess the expected proportional capital gain on holding 
the particular property. However, since these expectations are impossible to measure, cost-of-living 
index numbers tend to ignore them. On the basis of these index numbers, one may therefore come 
to the conclusion that increases in interest rates are inflationary. However, if (mortgage) interest 
rates are high simply because property prices are expected to rise, then this conclusion is incorrect 
since it is based upon an inappropriate measure of user costs. 
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chapter two 


MARKET ADJUSTMENT PROCESSES, INFLATION 
AND GROWTH 


1. In analyzing market adjustment processes one usually supposes that either 
(a) prices adjust to the discrepancy between quantity demanded and quantity 
supplied (a Walrasian adjustment) or (b) quantities adjust to the discrepancy 
between demand price and supply price (a Marshallian adjustment). Each of 
these adjustment processes is useful in its own right, and illustrations of them in 
the literature abound. However, for some purposes it is useful to consider a 
combination of these two adjustment processes—a disequilibrium dynamics in 
which prices adjust to quantities and quantities adjust to prices. The following 
simple-minded model of a single competitive market will serve to illustrate 
this idea. 

There are two fundamental structural equations in the model, a demand 
function and a supply function. In addition, there are two adjustment functions 
in the model, one for quantity demanded and the other for supply price. All 
variables are expressed in logarithms and preceded by the operator /n to denote 
this transformation. All coefficients are written so as to be positive. The demand 
function relates demand price, pa(t), to current quantity demanded, Qa(t), and 
an exogenous demand-side variable, Y(t), such as income. Thus, 


et In pa(t) = — aj3 In Qa(t) + by In Y(t). 


The supply function relates quantity supplied, Q,(t), to current supply price, 
_ P(t), and an exogenous supply-side variable, X(t), such as the wage rate. Thus, 


eee In Qs(t) = a24 In ps(t) — ba2 In X(t). 
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The quantity-demanded adjustment function relates changes in quantity de- 
manded to the logarithmic discrepancy between demand price and supply 
price. Thus, 


Pie In Qa(t) — In Qa(t—1) = a31 {ln pa(t) — In ps(t)}. 


The supply-price adjustment function relates changes in supply price to the 
logarithmic discrepancy between quantity demanded and quantity supplied. 
Thus, 


2.4 In ps(t) — In ps(t—1) = ag2 {ln Qa(t) — In Q(t) }. 


Substituting for /n pa(t) from 2.1 into 2.3 and for In Q,(t) from 2.2 into 2.4 
yields the two equations: 

D5 In Qa(t) — In Qa(t—1) = — a43 431 In Qa(t) — a31 In ps(t) + a3 by In Y(t), 
and 

2.6 In ps(t) — In ps(t—1) = age In Qa(t) — arg a2 In ps(t) + a2 b22 In X(t). 


These two equations may be solved simultaneously for the time paths of 
In Qa(t) and /n p,(t) in terms of (a) the time paths of Jn Y(t) and /n X(t), and (b) 
the initial conditions pertaining to /n Q4q(t) and /n p,(t). The time paths are 
given by the equations: 

Pde | A In Qa(t) + B In Qa(t—1) + C In Qa(t—2) = D, 
and 

225 A In ps(t) + B In ps(t—1) + C In ps(t—2) = E, 


where A = (1 + aj3 431) (1 + a24 a42) + a42 a31, 
(2s 413 31 14- 24.249), 


(mae Po ' 


B 
C : 
D = (1 + a24 42) a31 by1 In Y(t) — a31 biz In Y(t—1) — a3] ag2 b2 In X(t), and 
E 1 + a43 a31) a42 bo2 In X(t) — ag2 b22 In X(t—1) + ag2 a31 by In Y(t). 


2. The first point to be noticed about equations 2.7 and 2.8 is that their 
homogenous parts have (as always) identical characteristic roots, A; and Ab, 
given by the two solutions to the quadratic equation: 


a) f(A) = AA2 + BA + C = 0, 
—B + /B* —4AC 
2A 


namely Aj, A2 = 


with A; + Ay = -B/A and A; A, = C/A. Since all the basic coefficients in the 
original structure are assumed to be positive, A and C must be positive while 
B must be negative. It follows immediately that neither of the two characteristic 
roots can have a negative real part, thereby ruling out an unrealistic two-period 
jump cycle as a solution. There are, therefore, either two real positive roots or 
two complex roots with positive real parts, depending upon the sign of the 
discriminant, B2 - 4 AC. 

The second point to be noticed is that since C/A must be less than unity, and 
since f(0), f(1) and f’(1) are all positive while f’(0) is negative, there are either 
two real positive roots lying between zero and unity or two complex roots with 
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modulus less than unity. The homogeneous parts of the equations 2.7 and 2.8 
therefore yield damped or stable movements, which may or may not be oscilla- 
tory. Other things being equal, oscillations are more likely if the reaction 
coefficients a3; and ag» are large than if they are small. Of course, even though 
the homogeneous parts of the model are stable, the complete solution to the 
model depends upon the motion of the exogenous variables, Y(t) and X(t), 
specified in the nonhomogeneous parts of equations 2.7 and 2.8. From these it 
appears that Q,q(t) rises with Y(t) but falls with X(t) while p,(t) rises with both 
Y(t) and X(t), a standard result. 

The third point that should be noticed is that, dropping the separate supply 
and demand notation, equations 2.5 and 2.6 can also be derived by assuming 
(a) that quantity adjusts to desired quantity with a geometrically-distributed lag, 
where desired quantity, Q*(t), is defined by /n Q*(t) = -aln p(t) + B In Y(t), 
and (b) that price adjusts to desired price with a geometrically-distributed 
lag, where desired price, p*(t), is defined by: /n p*(t) = y In Q(t) + 6/n X(t). 
Thus, if In Q(t) — In Q(t-1) = (1-A) {In Q*(t) — In Q(t21) ty OlA "1, and if 
In p(t) — In p(t-1) = C1-p) {In p*(t) — In p(t-1)}, 0 < uw < 1, one has: 

2.10 Q(t) = —a(1—A) nm p(t) + BU—A) In Y(t) +A In Q(t—J), 
and 
2.11 %<mp(t) = ya—p) hn QM) + 6(1—p) x X(t) + p In p(t—1). 


It is then obvious that 2.10 and 2.11 are observationally equivalent to 2.5 and 2.6 
with o& = ajyg~!, B = byy ay37!, A = (1 + a73.431) 1, Y = arg], 6 = bo2 agg”l, and 
be = (1+ agg agp) !. 


All that is necessary is to interpret the quantity measure as quantity demanded 
and the price measure as supply price. 

The fourth point that should be noticed is that the interpretation of the Q(t) 
and p(t) measures is important. For if the demand relationship is the singular 
curve on which /n Q(t) = /n Q(t-1), and the supply relationship is the singular 
curve on which /n p(t) = Jn p(t-1), the phase diagram for the system, given 
In Y(t) and /n X(t), may be drawn in the following way: 


FIGURE 1 


tah OD ak ORS 
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It is immediately obvious from this phase diagram that in so far as the homo- 
geneous parts of the system yield oscillatory solutions, these oscillations occur 
in a counter-clockwise direction. The phase with Q(t) and p(t) both rising leads 
on to one with Q(t) falling and p(t) rising, followed by one with Q(t) falling and 
p(t) falling and, finally, one with Q(t) rising and p(t) falling. Were it the case 
that desired quantity was determined on the supply side so that the quantity 
measure was quantity supplied, and that desired price was determined on the 
demand side so that the price measure was demand price, then the supply re- 
lationship would be the singular curve on which /n Q(t) = /n Q(t-1) and the 
demand relationship would be the singular curve on which /n p(t) = /n p(t-1). 
In this case, the oscillations would occur in a clockwise direction and the phasing 
of cyclical movements in Q(t) and p(t) would be reversed. It may well be argued 
that this Marshallian course of events with prices leading quantities is a much 
less realistic view of the way in which the majority of product and factor markets 
work in industrialized societies than is the Walrasian course of events with 
quantities leading prices that has been illustrated in the phase diagram above. 


Finally, the moral arising from this simple-minded model is that it is difficult 
to explain price movements without also explaining quantity movements, and 
vice versa. Prices respond to movements in quantities and quantities respond to 
movements in prices. One-way coupling from prices to quantities or from 
quantities to prices is not sufficient. Since there are two fundamental structural 
relationships, the demand function and the cost function, lying behind all 
market processes, one requires two adjustment functions if one is to allow for 
both quantitative and cost-price disequilibria. Making the perhaps dangerous 
jump to aggregative analysis, the remainder of this chapter suggests that inflation 
and growth should be considered to be fundamentally inseparable “dual” com- 
ponents of a complete dynamic system. 


3. The remainder of this chapter presents a simple model of inflation and 
growth which purports to explain observed cyclical interactions between changes 
in the pace of price inflation and changes in the rate of output growth in in- 
dustrialized economies. More specifically, the model depicts a “stylized” inflation 
cycle with four chronological phases, which occur in the following order: (a) 
a boom phase in which both the rate of inflation and the rate of growth increase, 
(b) an inflationary recession phase in which the rate of inflation increases and 
the rate of growth falls, (c) a slump phase in which both the rate of inflation 
and the rate of growth fall, and (d) a disinflationary expansion phase in which 
the rate of inflation falls and the rate of growth increases. 


The model has the following features. First, the partial effect of the rate of 
output growth on changes in the pace of price inflation is assumed to be positive 
as suggested by the “Phillips curve” literature. Secondly, the partial effect of 
the pace of inflation on changes in the pace of inflation is assumed to be negative 
for low rates of inflation and positive for high rates of inflation. The rationale 
behind this feature is that expectations of further inflation are supposed to be 
stabilizing at low rates of inflation, while at high rates of inflation they are 
supposed to be destabilizing. Thirdly, the partial effect of the pace of price 
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inflation on changes in the rate of output growth is assumed to be negative as 
suggested either by (actual or supposed) inflationary misallocations of resources 
or by the income effects of changes in the trade balance generated by differences 
between the domestic rate and (a given) foreign rate of inflation in a regime 
of fixed exchange rates. Fourthly, the partial effect of the rate of growth on 
changes in the rate of growth is assumed to be positive for low rates of growth 
and negative for high rates of growth. The rationale behind this feature is that 
expansion feeds on itself via multiplier-accelerator mechanisms at low rates of 
growth, while at higher rates of growth further attempts at expansion lead to 
diminishing returns. Finally, the model is capable of generating an explosive 
upwards movement in the pace of price inflation (hyperinflation) but not an 
explosive downwards movement. It is also capable of generating an explosive 
downwards movement in the rate of output growth (depression) but not an 
explosive upwards movement. 

4. The simplest dynamic model incorporating these five features that can be 
constructed consists of a pair of differential equations of the form: 


2.12 p=aq— (0; — %p)p +7, and 
di= =i fp eo (ete aoa) d 4-5. 


where p and q represent the rate of inflation and the rate of growth respectively 
(with p and q being their respective time derivatives), a, 8, 01, 92, 91, and 9 
are all positive constants, and y and 6 may be represented as forcing functions 
(through which economic policy instruments may have a direct effect on the 
system). Notice that the four partial derivatives of these two expressions take 
on the signs suggested by the first four features outlined in the previous para- 


graph, namely: 
2.13 dp/dq = a, ép/dp = — 61 + 262p, 
éq/ép = — 8B, and éq/éq = 91 — 2G2q. 


The fifth feature will become apparent as the analysis of the equation system 
proceeds. 

Assuming for the moment that the forcing functions y and 6 take on zero 
values, the singular curves for p = 0 and q = 0 may be written, respectively, as: 

2.14 aq = 0p — 82p2 for p = 0, and 
Bp = o1q — 0292 for q = 0. 

The joint solution to these two parabolic functions indicates the existence of a 
stationary point at q = 0, p = 0. But unless this is also a point of tangency 


between the two curves there will exist at least one other stationary point, the 
q and p values associated with this point being solutions to the two cubic 


equations: 
PAM) 02822q3 a 20221 82q2 ai (01028 + 02212)q = (0,01 ——10, B)B a0) and 
92022p3 — 2920;82p2 + (91620 + 926:2)p — (e180; — Baja = 0. 
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A sufficient condition for there to be a unique real positive solution to these 
two cubics is that: 


0204 B 0; 3010 
2 << : 
30102 O1 Qa 620, 


2.16 


the central inequality also being necessary.! Throughout the remainder of this 
chapter it will be assumed that this condition holds. 

5. Given condition 2.16, one may construct the phase diagram given in 
Figure 2. One may note immediately from the phase diagram that at points to 
the right of the p= 0 curve p is positive, while at points to the left of this curve 
p is negative. Similarly, at points above the q = 0 curve q is negative, while at 
points below this curve q is positive. One may also note that the stationary 
point q = 0, p = Oisa saddle point since it may be shown that the characteristic 
roots of the system when it is linearized around this stationary point are real 


and opposite in sign. At the point q=0, p = 0, one has dp/dép = — hy, 
ép/dq = a, éq/ép = — B, and éq/éq = a. Thus, the linearization yields the 
system: 
Ligh. bite. = jpesth w ea hee 
q Siac q 


which has characteristic roots: 
(G1 — 91) + V/(@1 — 91)? + 4(0191 — a B) 
2 


Given condition 2.16, these roots must be real and opposite in sign, so that the 
stationary point q = 0, p = 0 is, indeed, a saddle point. 


2.18 Ay,Az2= 


1 If the central inequality does not hold there cannot be any real positive roots, while if the external 
(monotonicity) inequalities do not hold (but the central inequality does hold) there may be three 
real positive roots. A simple way of illustrating this is to partition the polynomials {e.g. F(q) for q} 
into F(q) = C(q) — L(q) where C(q) is the cubic function: C(q) = 02022q3 — 2020) G2q2 + 8292q, 
and L(q) is the linear function L(q) = (6;9; — a B)B — 8:928 q. Noting that C(q) has a single 
root at q = 0 and a double root at q = @1/@2, and that L(q) has a single root at (9; — a B 8;~1)/ 
@2 < @;/@2, one may graph the functions for 6;9; — a B > 0 as follows: 


It is evident from the diagram that F(q) = C(q) — L(q) must vanish at least once in the positive 
quadrant. However, if the absolute slope of L(q) is less than the absolute slope of C(q) at its point of 
inflection, q = 2)/3@2, so that F(q) is not monotonic, then there may be three positive roots to 
F(q). It is this possibility that condition 2.16 rules out. 
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The phase diagram has been drawn for the special case in which the second 
stationary point occurs at the maximum q point on the p = O curve and at the 
maximum p point on the q = Ocurve, namely the point q = 01/207, p = 6; /20. 
There is no reason why this should be so. However, it may be shown that this 
case is a convenient reference base for the analysis of other cases. Let q*, 
p* be the co-ordinates of the second stationary point. Linearizing the system 
around this point yields: 


aoe ep hae fee oy 0p a p 
q ile @1 — 262q* air 
since at q*, p* one has ép/dp = — 6, + 20.p*, dp/éq =a, dq/ép = — B 


and dq/éq = 2, — 2@.q*. The characteristic roots to this expression are the 
solutions to the quadratic equation: 
2.20 A2-+ [0; — 202p* — a1 + 2moq*JA + a8 
a Utes 20 2De Ota 202d |e a0. 

In the special case where q* = 9; /202 and p* = 6;/26>, the roots are A, A 
= + i+/a BP. Since these roots have no real part, all motionin the neighbourhood 
of q*, p* takes the form of a sinusoidal oscillation of constant amplitude, as 
illustrated in Figure 2. 
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Moving away from this special reference case of regular sinusoidal oscilla- 
tions, one finds explosive oscillations in the neighbourhood of q*, p* if a, — 
20.q* > 6, — 262p*, while the oscillations are damped if @; — 200q* < 0; — 
20,p*.2 Notice that one way in which explosive oscillations can occur is for 
@1 — 202q* to be positive while 6; — 2@)p* is negative. For in this case, one is 
in the region where dp/ép > 0 and dq/éq > 0 so that price expectations are 
destabilizing and multiplier-accelerator interactions dominate diminishing re- 
turns. On the other hand, one way in which damped oscillations can occur is 
for 0; — 202q* to be negative while 6, — 26,p* is positive. One is then in the 
region where dp/dp < Oand éq/éq < 0 so that price expectations are stabilizing 
and multiplier-accelerator interactions are dominated by diminishing returns. 
Given the nonlinearity of the system, it does not seem useful to speculate which 
of these two alternative cases is more “‘realistic’’. 


The model is thus capable of generating cyclical motions in q and p in which 
the four phases (a) boom, (b) inflationary recession, (c) slump, and (d) disin- 
flationary expansion occur in turn as illustrated by the counter-clockwise 
trajectories around the upper stationary point in the phase diagram. However, 
it is also possible for a depression to occur if the system follows a trajectory in 
phase (c) which fails to enter phase (d) and passes to the left of the lower sta- 
tionary point (the saddle point), and for hyperinflation to occur if the system 
follows a trajectory in phase (b) which fails to enter phase (c) because of the 
nonlinearity of the system. 


6. If the economic system in an industrialized economy behaved according 
to the model it should not be surprising that inflation often continues in the 
face of falling output growth rates. It should also not be surprising that price- 
stable growth is difficult to achieve given the cyclical behavior of the system, 
particularly in the explosive case. For in addition to policies designed to shift 
the p = 0 curve to the east (y < 0) and the q = 0 curve to the south (6 < 0), 
one may also want to design policies that alter the slope parameters of the curves 
in a way which leads to greater stability. Notice, however, that it is possible that 
stability (defined in terms of attaining the upper stationary point) may imply 
the acceptance of a certain amount of inflation, particularly if it is not possible 
to design suitable policy options for shifting both curves to more favorable 
locations. 


Of course, y and 6 may be taken to represent external forces operating on the 
economy as well as policy instruments. For example, it is likely that an increase 
in the pace of foreign inflation would affect the system through an increase in 


2 It can in fact be shown that conditon 2.16 rules out the possibility of non-oscillatory motion 
in the neighbourhood of q*, p*. On the other hand, if the external inequalities of condition 2.16 fail 
and there are three real positive roots to the system, then the linearization around each stationary 
point yields real roots in all three cases. Moving upwards along the p = 0 curve one has in turn (a) 
the saddle point at q = 0, p = 0, (b) a stable node, (c) a second saddle point and (d) an unstable 
node. The extreme possibilities for the system are left unchanged, but the system no longer generates 
an inflation cycle. Indeed, as long as the system doesn’t move towards hyperinflation or depression 
it must converge to the stable node, rather than cycle around the unique real positive solution Os De 
of the case discussed in the text. It is a moot point whether or not policy instruments strong enough 
to shift the system from the inflation cycle regime to the stable node regime are feasible, given other 
targets such as the rate of growth or the distribution of income. 
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both y and 6. In this case, the p = 0 curve shifts to the left while the q = 0 
curve shifts upwards, making it more difficult to obtain price stability than 
before. 


Finally, it is useful to compare the model with an alternative “monetarist’ 
model where the forcing function is presumably the money supply. In such a 
model, it would be normal for growth in the money supply to increase the pace 
of inflation if output is not growing fast enough to absorb the monetary ex- 
pansion. Thus the partial derivative dp/dq (or a) would be negative in such a 
model since the p-equation is transformed from a Phillips-type adjustment 
equation to a real-balance adjustment equation. It would also be normal in 
such a model for the partial derivative dq/ép (or —) to be positive reflecting 
the increases in output and employment growth rates that may be generated 
by an increase in the pace of inflation in the face of short-term money illusion 
on the part of the workers. Thus the g-equation is transformed from an aggre- 
gate demand equation to an aggregate supply equation. With these two sign 
changes for wand £, the model would behave in a considerably different manner. 
Indeed, without altering the rest of the model’s structure, one would find that 
hyperinflation is still a possibility but that depression is not. One would also 
find in the two-intersection case that the higher stationary point is a saddle, 
while motion around the lower (q = 0, p = 0) point is oscillatory but along a 
clockwise path with boom leading to disinflationary expansion which in turn is 
followed by slump and, finally, by inflationary recession. This Marshallian 
course of events appears to be much less realistic than the alternative Walrasian 
course of events produced by the counter-clockwise trajectories of Figure 2 
where boom leads on to inflationary recession, then slump and finally dis- 
inflationary expansion. 


3 The phase diagram for this case may be charted as follows: 


iy sm veh 


In the (possible) four intersection case, the stationary points (moving upwards along the p = 0 
curve) are in turn (a) a stable node, (b) a saddle point at q = 0, p = 0, (c) an unstable node, and (d) 
a second saddle point. But the system is still incapable of producing a major depression. 
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chapter three 


DATA INPUT REQUIREMENTS AND ESTIMATION 
PROCEDURES 


1. This chapter and the subsequent one are particularly concerned with the 
results of two related avenues of inquiry. First, with the exception of com- 
modities whose prices are entirely determined outside Canada, do quantity 
movements have the effects on commodity prices that one expects from the 
traditional theory of production costs? Secondly, do relative price movements 
have the effects on relative quantities demanded that one expects from tradi- 
tional demand theory? Only if one can answer both these questions in the 
affirmative can one conclude that the commodity market allocation mechanism 
functions properly. For if the answer to the first question is negative, relative 
prices may not reflect relative scarcities, while if the answer to the second ques- 
tion is negative, relative prices do not allocate scarce resources. Put more 
directly, these two related questions ask quite simply (a) are price (and/or 
unit cost) relationships upward sloping with respect to quantity movements, 
and (b) are demand curves downward sloping with respect to relative price 
movements. It is evident, therefore, that research on these two related questions 
can proceed from the specification and estimation of sectoral cost functions and 
sectoral demand functions, with due consideration for the interdependence of 
these relationships both within and between productive sectors. 


The sectoral breakdown on which this study is based corresponds to the 
sectors of the 65 X 65 IOIC-M version of The Input-Output Structure of the 
Canadian Economy 1961) except that for reasons arising from data deficiencies 


1 DBS Catalogue 15-501, Op. Cit. 
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(a) sector 3, Fishing, Hunting and Trapping has been omitted; (b) sector 6, 
Coal Mines, and sector 7, Petroleum and Gas Wells, have been aggregated into 
a new sector 6, Mineral Fuels; (c) sector 46, Clay, Lime and Cement, and sector 
47, Non-Metallic Mineral Products, have been aggregated into a new sector 46, 
Non-Metallic Minerals; (d) sector 49, Plastics, and sector 52, Other Chemicals, 
have been aggregated into a new sector 52, Plastics and Other Chemicals; (e) 
sector 60, Business Services, and sector 62, Other Services, have been aggregated 
into a new sector 60, Business and Personal Services; and (f) the “dummy 
industries’, sectors 63, Office Supplies, 64, Advertising and Travel and 65, 
Repair and Operating Supplies, have been deleted. Thus the four aggregations 
and the four deletions leave a 57 sector model to be estimated. 


For each sector, an attempt was made to collect five basic quarterly data 
series: (a) a sectoral output index, S;, (b) a sectoral deflated shipments index, 
Di, (c) a sectoral price index, pi, (d) a sectoral employment index, Li, and (e) 
a sectoral wage index, wi. This proved possible for 31 of the 57 sectors, namely: 


8. Meat ands Poultry.ce eee ee eee P28 176 0.818 

9. } Dairy PactOries:ce202-. ee eee 916.7 0.740 
ri Peed Flour and Cereal ee. 50550 0.816 
12.” Biscuit and Bakery. 461.6 0.521 
16. “Alcoholic Beverages=.5..cnen see 435.8 0.384 
Lis, Dobaccom@roducts...0 ae 335.0 0.689 
18) Rubber: Products--stecne eee 339-5 0.432 
19. “LeathermProductss...- eee ee 295.3 0.550 
20; synthetiov Textiles. weet 251.0 0.516 
2le Cotton Yar and Clonee. es 236.3 0.417 
220e Knitting Mills. ee 2) | 0.604 
23%. 9) Clothing, Industries pegeammeecte.csae 816.9 0.571 
24 Other lextiie Industnicsa 52 = 396.8 0.579 
20. -FURnItirerand hr ixilte ee 336.3 0.517 
202 Pulp and ebapel meee ae 1,647.5 0.475 
29. ~ Other Paper Industrics#)... ce 581.0 0.621 
3lorvroncand.Steel: Seen ee 787.0 0.469 
32. 55meltingsands Refining. aye eee 1,413.1 0.798 
33. (Other Primaty, Metals. 0.0 44. eee 548 .3 0.669 
30) Other Metal WOrking ems 930.7 0.489 
3927) MOtOTAVeEnICles @ ree oe ee ee 995.0 0.669 
40; *=Motor Vehicle: Parts... ee Spe ef Wie 3 / 
42. “Electrical: Appliances#:.. 32%. ae ZISED 0.598 
43. Electrical Industrial Equipment.......... 227.8 0.449 
44. Communications Equipment.............. 468 .4 0.461 
45. Other miecthicall PLOGucts. .anaanenes 317.9 0552 
46. Non-Metallic Minerals........0000.0000.000. 696.8 0.441 
48: > Petroleum -and Coadleewn ee 1,242.3 0.776 
SO). =PaintsandiVarnishin sete ee 15533 0.550 
51, ¢«Pharmacenticalste A: pee eee 424.9 0.425 
52. Plastics and Other Chemicals.............. 917.4 0.492 


The first number after each industry name is the value of total industry output 
in millions of dollars in 1961. It therefore gives some indication of the overall 
economic importance of the industry. The second number after each industry 
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name is the column sum of the bj;’s over the 57 supplying industries. It therefore 
gives some indication of the overall importance of inputs of materials purchased 
from other sectors per dollar’s worth of output of the sector in question. 


For each of the sectors in that above list S; refers to an index number of real 
domestic product (or industrial production) by industry of origin, 1961 = 100,2 
pi refers to an industry selling price index, 1961 = 100,3 Dj; refers to manufac- 
turers’ shipments‘ deflated by p; and indexed to 1961 = 100, L; refers to an 
employment index,> by industry, 1961 = 100, and w; refers to an average weekly 
wage and salary index, 1961 = 100.© Each time series includes the 36 quarterly 
observations for 1961 to 1969 inclusive. Unfortunately, the change in the Stand- 
ard Industrial Classification (S.IC.) in 1961 precluded the possibility of 
extending these time series backwards into the 1950s.’ All data are seasonally 
adjusted, with the exception of most of the price series where no seasonal adjust- 
ment seemed necessary. 


2. The reason for collecting both S; and D; for these 31 manufacturing sectors 
is as follows. If the fundamental cost-equation specification denoted by expres- 
sion 1.3 determines desired price, and if actual price is allowed to adjust to 
desired price with a lagged response, then the model suggests that the observed 
price of a commodity in a disequilibrium situation should be identified for the 
most part with supply price. But this suggests that one should distinguish 
quantity demanded from quantity supplied at that price and allow for adjust- 
ments through the inventory, orders and shipments nexus. With this in mind, 
it is apparent that the cost function approach to expression 1.3 requires that 
qj refer to an output (or quantity-supplied) measure, while the demand-equation 
commodity-balance approach to expressions 1.5 and 1.8 requires that q; refer 
to a deflated shipments (or quantity-demanded) measure. Where feasible, 
therefore, two distinct quantitative measures are used in the cost-price relations 
and the demand relations. Of course, these two measures ought to be closely 
related with the measure of quantity supplied adjusting to the measure of 
quantity demanded with some short lag in most instances. 


For the remaining 26 sectors, of which 13 are non-manufacturing sectors, it 
proved impossible for various reasons to obtain distinctly separate measures of 
S; and D;. Thus, the quantity measure entering the cost functions and the 
quantity measure entering the demand functions are one and the same, usually 


2 Real Domestic Product by Industry, 1961 Base, DBS Catalogue 61-506, and Index of Industrial 
Production, DBS Catalogue 61-005. These indexes represent an attempt to measure value added by 
industry of origin. For the data period considered herein, the real domestic product figures are 
simple quarterly averages of the monthly industrial production indexes. 

3 Industry Selling Price Indexes, DBS Catalogue 62-528, and Prices and Price Indexes, DBS 
Catalogue 62-002. 

4 Inventories, Shipments and Orders in Manufacturing Industries, DBS Catalogue 31-001. 

5 Review of Employment and Average Weekly Wages and Salaries, DBS Catalogue 72-201, 
Seasonally Adjusted Employment Indexes, DBS Catalogue 72-206, and Employment Indexes, Average 
Weekly Wages and Salaries, Average Weekly Hours and Average Hourly Earnings, Historical Series, 
1961-1965, DBS Catalogue, 72-504. 

6 DBS Catalogue 72-201 and 72-504, Op. Cit. 

7 The problem here is the usual one of linkage across the two different classifications. It is most 
acute for the selling price data series. 
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(but not always) real domestic product by industry of origin. The remaining 
26 sectors are (with the figures that follow having identical meaning to those 


in the list above): 


fe *Asriculture see ee ee E Se tz0Fl O2359 
2 Wi POrestly 224. eee eee B 821.4 0.361 
Ave Metal: Mines... scccc eee cee ees D Te 1OSe7, 0.165 
Son Non- Metal Mines... ee D PM Bg) 0.231 
6... Mineral Fuels” 21sec D 876.6 0.331 
LOM ebrmt andaVesetablen sree A 335.4 0.644 
13. esugar and @onfectionery..... A 274.6 0.364 
14. Other Food Industries...................... A 692.7 0.473 
152 SOLD rinkstrc. en eee eee eee B oe4 0.343 
25 ee Sa Wi lS ees see ete eee Pe B 646.7 0.590 
27. Other Wood industries... 4.24. B 413.0 0.560 
30). Printing and Publishing... .....00..-.. C 874.8 0.383 
34. Fabricated Structural Metal............ cS 218.7 0.528 
855) Metalistampings eee aee re G 404.9 0.567 
Sse MMACIINGL Yee ces ect me eee C 765 .4 0.492 
BSF. AIECLAL teesceatcer ia ts gun cena aetna G 364.8 0.471 
41. Other Transport Equipment............ ¢ 23032 0.474 
53. Miscellaneous Manufactures............ C 648 .6 0.433 
54-9 SCOnstruction == Caen ee eee ee EB T0171 0.568 
55. Wholesale and Retail Trade............ D 7,098.2 0.245 
56." [ransportand Storage. aia see D 3,529.6 0.278 
57 SCOommunicationseeeies te. ee D eal23.6 0.193 
58.04 Wtilitiesseeeeier os aoe eee E 1,262.4 0.297 
59. Finance, Insurance and Real 
Estate ae ls. Ce eee E Os052.47 0.169 
60. Business and Personal Services........ E 25495.7 Oe ZA7, 
61. Hotels and Restaurants.................... E 1557022 0.421 


For sectors 10, 13, and 14, which are marked with an A, the real domestic 
product series was unavailable, so that the only quantity variable is deflated 
shipments, D;. For sectors 15, 25, and 27, which are marked with a B, the ship- 
ments series was unavailable, so that the only quantity variable is real domestic 
product, S;. For sectors 30, 34, 35, 37, 38, 41, and 53, which are marked with a 
C, the selling price index was unavailable. A price series was constructed by 
deflating shipments by real domestic product and indexing the resulting series 
to 1961 = 100. 

For sectors 4, 5, 6, 55, 56, and 57, which are marked with a D, neither a selling 
price series nor a shipments series was available. A price series was constructed 
by deflating seasonally adjusted corporate sales’ by real domestic product and 
indexing the resulting series to 1961 = 100. For sectors 1, 2, 54, 58, 59, 60, and 
61, which are marked with an E, no selling price series nor shipments series nor 
reasonable corporate sales series was available. A separate price index was 
obtained for each of these sectors as follows: (a) for sector 1, an index number 
of farm prices for agricultural products was used; (b) for sector 2, a special 
forestry price index was obtained directly from the Prices Division of DBS 
(c) for sector 54, the overall construction GNE deflator was used; (d) for sector 
58, the utilities components of the Consumer Price Index were weighted together 


8 Corporation Profits, Quarterly, DBS Catalogue 61-003. 
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and used (fuel and electricity in the household operation section of the CPI); 
(e) for sector 59, the insurance components of the Consumer Price Index were 
weighted together and used (personal property insurance in the shelter compo- 
nent, household effects insurance in the supplies and services component, and 
automobile insurance in the automobile operations component of the CPI); 
(f) for sector 60, the GNE deflator for the personal consumption of services was 
used; and (g) for sector 61, the restaurant meals component of the Consumer 
Price Index was used.9 All other data for these 26 sectors are of identical compo- 
sition to the data for the collection of 31 sectors listed earlier. 


3. In summary, the sectoral data input requirements of the present study are 
(a) the input-output ccefficients, b;;, i,j} = 1 ...57, representing the value share 
weight of inputs from sector i per dollar’s worth of output of sector j,!9 and 
(b) the time series index numbers (quarterly for 1961 —1969 inclusive, with 
1961 = 100) of sectoral S;’s, D,’s, p;’s, Li’s, and wi’s for each of the 57 sectors 
(though for 26 of these S; = D; by construction). From these series the time 
series materials price indexes J; are formed by the formula: 


il 
= | In AF Sapa CDi) Dig. Jel ee 
i=1 


while the time series final demand quantities fj are formed by the formula: 


yy, 
352 97 Dp 2 epi inp 27 Dail 3ST, 
j=l 


where Z; is the value of total industry output in millions of dollars in 1961 (as 
given by the first number in the earlier sectoral listings). From this it is evident 
that in order to construct f; on a consistent basis through the various sectors 
all time series data from the various sources that are used in forming the Dj’s 
have first been indexed to 1961 = 100 and then blown back up again into the 
value figures, pjZj;Dj, by using 1961 industry output values. 


Since quarterly data on sectoral capital stocks and on technological change 
did not appear to be available, the following approximations were made for 
In Kj and /n H; in the estimation of the cost functions. The log-linear trend value 
of output, tr /n S;, has been used as a proxy for /n Kj, while (consistently with 
this constant average capital-output ratio assumption) the log-linear trend value 
of output per employee, tr(/n S; — /n L;), has been used as a proxy for /n Hj, 
where tr is the trend operator. 


It should, however, be noted that whereas /n w, — tr(/n S; — in Lj) could be 
interpreted as the correct logarithmic measure of normal unit labor costs if 
Wj were a true wage rate measure, this interpretation may be inappropriate if 
w; is the wage rate proxy, average weekly wages and salaries. Indeed, in this 
case, the apparent actual unit labor costs measure, /n w; + /n L; — /n Sj, may 


9 For consumer prices see DBS Catalogue 62-002, Op. Cit.; for the deflators see National Income 
and Expenditure Accounts, DBS Catalogue 13-001; and for farm prices see Index Numbers of Farm 
Prices for Agricultural Products, DBS Catalogue 62-529. 

10 See Chapter One, footnote 1. 
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be a better proxy for normal unit labor costs. The reason for this is that the 
cyclical variations in measured labor-productivity which result from the lagged 
response of employment to output may be offset by the effect of overtime hours 
on the wage proxy, average weekly wages and salaries, thus making /n wj + 
In Lj-In S; a better measure of normal unit labor costs than /n w; — tr (In Sj— 
In L;). Put another way, if wj measures the true wage rate x hours worked, 
and S;/L; measures hours worked x normal output per employee, then wjL;/S; 
measures the true wage rate divided by normal output per employee, or normal 
unit labor costs. It will be seen in the following chapter that, of the two unit 
labor costs variables, In w; + In L; — In S; has the greater explanatory 
power in the majority of the productive sectors. 

4. The sectoral cost functions that have been estimated herein may be written 
(dropping the industry subscript) in the general form: 


323 np =a+ Bil Dev + yin ULC + 6m MP +A p_1 + ¢£, 


where p is current price, p-; is price lagged one quarter, Dev is the output- 
capacity ratio proxy, ULC is the unit labor cost measure, MP is the materials 
price index, ¢ is the unobservable disturbance and a, 8, y, 6, and ) are coefficients 
to be estimated. Mathematically, expression 3.3 may be derived directly from 
the log-linear adjustment process: 


a4 Inp —Inp_1= (1 —A) (m p* —Inp_1),0 SA < 1, 


with average lag A/ (1 —A), where p* is the desired (or equilibrium) price given 
by expression 1.3. If expression 3.3 were interpreted strictly as being derived 
from an underlying Cobb-Douglas model, then one should have: 


Be) 0) (le) rn VY) ay) i ea (ee 
V/U = 1) — C/U ay and-0) (oh) all a), 


where (dropping the j subscript) /n V, a and c are as defined in section 2 of Chap- 
ter One. Notice that on this strict interpretation the underlying structural param- 
eters are overidentified. This is a consequence of the assumption of constant 
returns to scale. 

Because of the importance attached in this study to the deviation variable, 
In Dev = In S; — tr In S;, as a measure of the effects of short-run demand 
pressure on pricing behavior, several transformations of this variable have also 
been explored. These include (a) its value lagged one period, (b) a five-quarter 
triangular-weighted moving average (with weights 1 /9, 2/9, 3/9, 2/9, 1/9) cen- 
tered two quarters in the past, giving a humped distributed lag effect, and (c) its 
accumulated value up to time t, that is, cum(/n S; — tr Jn S;) where cum is the 
accumulation operator.!! This last transformation implies the hypothesis that 
output deviations from trend affect the rate of change of price levels rather than 
price levels themselves. 

11 Lagged and triangular-weighted measures of normal unit labor costs have also been ex- 
plored. It should be noted that while the trend operator, tr, always refers to a linear time trend 
fitted to the logarithms of the 36 quarterly observations, 1961 to 1969, inclusive, time trends fitted 


to longer data spans (where the change in the S.I.C. still allows them to be constructed) do not seem 
to alter the effects of the /n Sj — tr /n Sj variable. 
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In reporting the final equations in Appendix A, the choice between these 
alternative specifications of the demand pressure variable (and, similarly, the 
choice between alternative specifications of the normal unit labor costs variable) 
has been made largely on the basis of t-statistics. That is to say, the specification 
with the greatest degree of significance as measured by the t-statistic has gener- 
ally been reported. Where no specification of these variables generated a t- 
statistic greater than unity, the variable was omitted from the equation alto- 
gether. This choice criterion is, of course, tempered by a consideration of (a) the 
overall explanatory power of the equation as measured by the overall coefficient 
of determination adjusted for degrees of freedom (R2) or by the standard error 
of estimate of the equation (S.E.E.), and (b) the possibility of mis-specification 
due to auto-correlated disturbances as measured by the Durbin-Watson statistic 
(D.W.). 

Finally, where appropriate, each of these types of deviation variable has been 
split into a non-negative component and a nonpositive component in order to 
test the hypothesis that the effect of demand pressure on prices is asymmetric. 
Is it true that high demand pressure on capacity leads to price increases while 
low demand pressure fails to result in price reductions? Such an asymmetry is 
directly related to the sectoral “‘demand shift’’ inflation hypothesis often asso- 
ciated with the work of C.L. Schultze.!2 That is, it is hypothesized that as 
demand shifts from sector to sector, price increases where demand is becoming 
stronger are not offset by price reductions where demand is becoming weaker. 

5. Three types of demand functions have been estimated herein. The first type 


Sy! 
explains net or final quantity demanded, fj = Z;\D; — 2% pj;—! bi; p; Z; Dj, 
J=1 


while the second and third types explain gross or total quantity demanded, 
Zi Dj. Since all three specifications are log linear, they may be written (dropping 
the 1 subscript), respectively, as: 

Sats) nf=v+einp—npr) +0mE+n, 

337 InZD = v' + 90’ (Inp —Inpg) + w Nn E* + 0’ In E +1’, and 

3.8 InZD = v"’ + @” (np — Inpg*) +” mM E* +n”, 


Where V,.@,.0,¥,0,,0,V ,@ , and 4 ‘are coefficients to be estimated, 7, 77’ 
and 7’ are unobservable disturbances, E is (usually, but not always) a constant 
dollar national expenditure magnitude, pp and pe» are price deflators, and E* 
is a weighted average of the real incomes of the intermediate purchasers of the 
output of the sector in question, with weights bij, } = 1...57. Thus, 


a7 
3.9 Ei =) pis & big py. Z; Dy peal .57, 
pl 


where the appropriate deflator pe» may differ from sector to sector (but is often 
the total GNE deflator). 


12 See, for example, C.L. Schultze, ‘“‘Recent Inflation in the United States’, Study Paper 1, 
U.S. Congress, Joint Economic Committee, Study of Employment, Growth and Price Levels, Wash- 


ington, 1959, and ‘‘Uses of Capacity Measures for Short-Run Economic Analysis”, American 
Economic Review, Volume 53, May 1963, pp. 293-308. 


DATA JNPUT REQUIREMENTS AND ESTIMATION PROCEDURES 29 


The choice between net (type one) and gross (types two and three) demand 
equations has been made largely on an a priori basis; namely, the net demand 
equation is used for sectors that produce mainly final goods and services while 
the gross demand equations are used for sectors that produce both intermediate 
and final goods and services. The choice between the two types of gross demand 
equations has been made largely on an a posteriori basis; namely, the final 
demand variable (E) tends to drop out through insignificance for sectors with 
type three equations. These sectors produce almost entirely intermediate goods 
and services. In all, it turns out!3 that there are 20 net or final demand equations, 
and 37 gross or total demand equations. Of the 37 gross equations, 14 are 
entirely intermediate demand equations since E does not appear to be a signifi- 
cant explanatory variable, while for the remaining 23 equations both E and E* 
are included. 


It should be noticed that in equation 3.8 one attempts to estimate the price 
and income elasticities of intermediate demand, rather than assuming them to 
be —l and +, respectively, as the strict Cobb-Douglas assumption underlying 
the variable f in equation 3.6 would suggest. On the other hand, equation 3.6 
attempts to estimate the price and income elasticities of final demand, while 
since pg and pe are often similar animals, equation 3.7 seems to estimate a 
combination of the intermediate and final price elasticities of demand. 


It may, of course, be argued that 3.6 is misspecified in so far as the price and 
income elasticities of intermediate demand are not unitary, while 3.7 is mis- 
specified because it treats intermediate demand (E*) and final demand (E) 
multiplicatively rather than additively. However, the resulting biases will be 
small for sectors with equations of type 3.6 if intermediate demand is relatively 
small, whereas for these sectors it makes little sense to use demand equation 3.7 
(and, a fortiori, 3.8), particularly if much of the intermediate demand originates 
from the sector in question itself. The resulting biases will be small for sectors 
with equations of type 3.7 if final demand is relatively small, whereas for these 
sectors it makes little sense to use demand equation 3.6, particularly if f is nega- 
tive because the intermediate usage of the commodity in question is partly 
supplied from imports (as is the case of several sectors with demand equations 
of type 3.8). The justification of equation 3.7 is largely that the log-linearity 
assumption 1s obviously the most expedient assumption for estimating elasticities. 

In choosing between alternative deflators (pg and prs) for use in the demand 
equations, an attempt was made to keep these deflators referring to as broad an 
aggregative expenditure category as possible while keeping pg (in equations of 
type 3.6 and 3.7) reasonably consistent with the expenditure aggregate E, and 
Pe* (in equations of type 3.7 and 3.8) reasonably consistent with the classes of 
commodities produced by the buying sectors weighted into E*. Thus, for exam- 
ple, if E is total consumption expenditure on nondurable goods in constant 
(1961) dollars, pg will often be the deflator for consumption expenditure on 
nondurable goods. When the pz deflator appropriate to E failed to produce a 
significant price elasticity, a narrower pg (such as the price index for another 


13 See Appendix A. 
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similar productive sector) was used. Thus, for example, the price index for 
biscuit and bakery products might be used as a deflator in the net demand 
equation for sugar and confectionery products. 

The choice procedure used in the selection of pg and pg» therefore entails (a) 
the acceptance on an equation where the use of the deflator appropriate to E or 
E* yielded a (negative) price elasticity which was significantly different from zero 
at the five per cent level, and (b) when this estimated price-elasticity was not 
significantly different from zero at the five per cent level, the acceptance of an 
equation where the use of a narrower deflator yielded a price elasticity with a 
higher degree of significance than the deflator appropriate to E or E*. It goes 
without saying that the deflators appropriate to E and E* are usually highly 
aggregative, while, of course, the appropriate E is chosen largely a priori from 
knowledge of the basic commodity type involved. 

An interest rate element, /n (+r), has been added to the relative price term 
in the demand equation for a durable good when this improved the significance 
of the estimated price elasticity. The interest rate (r) used is the McLeod, Young, 
Weir Corporate Bond Yield Average (End of Quarter). An exchange rate ele- 
ment, /n (x), has been added to the relative price term in the demand equation 
for an exported (or imported) good when pz is a foreign (U.S.) price if this 
improved the significance of the estimated price elasticity. The exchange rate 
(x) used is the average quarterly price of Canadian dollars in terms of U.S. dol- 
lars.14 Of course, for exported goods, E will usually be a foreign expenditure 
magnitude whenever pg is a foreign price. 

6. Since in 31 of the 57 sectors a different quantity measure (Dj) enters the 
demand equations from that entering the cost-price equations (Sj), in order to 
complete the system it is necessary to estimate a set of 31 log-linear adjustment 
functions which explain quantity supplied (S;) in terms of current and lagged 
values of quantity demanded (Di). The primary purpose of these estimated 
adjustment functions is to see whether the DBS data on manufacturers’ ship- 
ments, which (when deflated) are used as a proxy for quantity demanded in the 
demand equations, can be reconciled with the DBS data on real domestic product 
(or industrial production), which are used as a proxy for quantity supplied in 
the cost equations. The basic hypothesis underlying this attempted reconciliation 
is that quantity supplied will tend to be equal to ““~permanent” quantity demanded 
where “‘permanent”’ quantity demanded may be approximated by a weighted 
average of current quantity demanded and a geometrically distributed lag 
function of past quantities demanded, with the weights summing to unity. Thus, 


3.10 nS =Ein D+ (1 —&) da — 7) 
(nD_.1+nxmD_.2+72nmD3+...) +0, 


where 0 < &€ < 1 and0 <7 < 1 areconstants and wu’ is the disturbance. Notice 
that the sum of the weights on the /m D terms is unity. Subtracting /n S-, from 
both sides (and using the Koyck transformation) one has: 

Se nS = c in. Daal = 6 2) in Da ett In Say 4 u; 


14 The data for r and x were obtained from the Bank of Canada Statistical Summary, various 
issues. 
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where u = uw’ — wu’-;. The parameters of this equation can be estimated by 
regressing /n S on In D, In D-; and In S -;’ noting the constraint that the sum of 
the three ccefficients should equal unity. Largely because of the index number 
form of the data, it turns out that this constraint is always obeyed by a simple 
least-squares regression procedure. Note that in the special case where 1 — & — 
a = 0, “permanent” quantity demanded is a geometrically distributed lag com- 
mencing at time t, while if £ = 0, it is a geometrically-distributed lag commenc- 
ing at time t—1. In general, however, expression 3.11 allows for both a current 
and a separate geometrically-distributed lagged effect. Of course, if 7 = 1, the 
distributed lag hypothesis dissolves into the hypothesis that quantity supplied 
at time t is equal to quantity supplied at time t—1 plus some proportion (&) of 
the change in quantity demanded between time t—1 and time t. 

7. The sectoral cost functions, the sectoral demand functions and the adjust- 
ment functions have each been estimated by a simple single-equation least- 
squares procedure. Refinements to deal with simultaneity have not been attemp- 
ted. Indeed, it would be impossible to allow for the intersectoral (as opposed 
to the intrasectoral) interdependence in any simultaneous estimation procedure. 
That is to say, variables such as Jj and Ef have to be treated as exogenous even 
though they depend in an indirect way, as input-output constructions, on p; and 
D; respectively (as well as in a direct way through the diagonal elements of the 
input-output table, though this latter is relatively minor for Jj and for E¥ in 
those intermediate-producing sectors where E* is required as an explanatory 
variable.) 

The seriousness of intrasectoral interdependence is not as acute as it might 
seem since in several sectors the basic variables appear to enter the system in a 
recursive manner. That is to say, although current price affects current quantity 
demanded, the effect of quantity demanded back onto price may be lagged either 
because current quantity demanded is not a significant explanatory variable in 
the adjustment function explaining quantity supplied or because current quantity 
supplied is not a significant explanatory variable in the cost or price equation. 
In this case, intrasectoral simultaneity can only occur through lack of inde- 
pendence between the disturbances of the three (or two, for the 26 sectors where 
S; = Dj because of data deficiencies) sectoral equations. Moreover, since the 
effect of the current deviation, /n S; — tr /n Sj, on a triangular-weighted or 
cumulative deviation variable is relatively small, for several additional sectors 
the system appears to be approximately recursive. Indeed, on this basis 
there remains only a few sectors in which simultaneity genuinely appear to occur. 

Now it can, of course, be argued that these rationalizations are invalid since 
they are based upon the results of simple single-equation least-squares estimation 
procedures, and not upon a priori knowledge of the system’s lag structures. 
That is to say, it may not be proper to determine appropriate lag patterns out- 
side of a simultaneous estimation procedure, such as two-stage least-squares. 
Unfortunately, if one follows this argument one finds oneself in a rather hopeless 
box since it is exceedingly difficult to handle the simultaneity problem at the 
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same time as one is investigating lag structures. In addition, of course, the basic 
simplicity and robustness of the single-equation least-squares method tell in 
its favor. 

There is one further dimension to the simultaneity problem which has not 
yet been mentioned. Can the sectoral normal unit labor costs proxy be treated 
as predetermined? The broad answer to this question appears to be in the nega- 
tive, but, given the pattern of sectoral wage behavior and the pattern of lags 
involved, it is possible to do so without biasing the results substantially. 


The major sectoral link from pricing and output to wages and employment 
appears to be the output-employment link. As indicated in Appendix A, this 
link appears to be subject to fairly substantial lags. Sectoral employment, in 
turn, has a significant effect on sectoral wage levels in a few quantitatively im- 
portant sectors. But in the majority of sectors such an effect cannot be found, in 
all probability because it is inappropriate to disaggregate labor markets on an 
industrial basis as opposed to an occupational basis. It is also indicated in 
Appendix B that one can trace little effect of sectoral prices back onto either 
sectoral employment or sectoral wages.!5 


Two facts therefore give some credence to the view that the sectoral wage and 
employment structure can be considered to be predetermined from the point of 
view of the pricing and output structure. The first of these is the fact that there 
appear to be substantial lags involved in the fundamental output-employment 
link. The second of these is the fact that the determinants of sectoral wages large- 
ly cut across the sectoral classification involved. It follows that if the proxy for 
normal unit labor costs is a reasonable one, this variable may legitimately be 
considered to be predetermined from the point of view of the sectoral cost and 
demand functions. 


8. Simultaneity aside, the most serious estimation problems arise, as in most 
time-series work, from auto-correlated disturbances. Throughout the three types 
of equations (a) the demand equations, (b) the cost equations, and (c) the adjust- 
ment equations (as well as in the wage and employment equations discussed in 
Appendix B) an attempt has been made to remove any apparent auto-correla- 
tion via a procedure which iterates for that value of the first-order auto-correla- 
tion coefficient (p) which minimizes the sum of squared residuals (or the error 
variance), thus producing an estimator which is similar to a generalized least- 
squares estimator. The procedure is due to Hildreth and Lu, and basically 
performs step-wise regressions on the transformed variables x(t) — px(t—1) for 
p = —0.9 to p = +0.9, interpolating quadratically between adjacent minimal 
tenths for the optimal value of p. 16 

By and large, for the sectoral demand equations this iteration procedure 
successfully removed the auto-correlation in the residuals. The optimal value 
of p so achieved was reasonably close to the value of p that would be obtained 
from the approximation D.W. = 2(l—p), where D.W. is the Durbin-Watson 

15 For a confirmation of these various statements, see Appendix B. 
16 Clifford Hildreth and John Y. Lu, ‘‘Demand Equations with Auto-correlated Disturbances’’, 


Michigan State University Agricultural Experiment Station Technical Bulletin No. 276, November, 
1960. 
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statistic of the initial untransformed regression. It follows that if the residuals 
do follow an approximate first-order auto-regressive scheme the Hildreth-Lu 
procedure has broadly similar consequences to an alternative two-step procedure 
in which the estimator of p obtained from the Durbin-Watson statistic of the 
first-state regression is used to transform the data inputs for the second stage. 
In consequence, it may be argued on the usual grounds that the regression 
estimators obtained from the Hildreth-Lu procedure are more efficient than the 
estimators for untransformed regression equations would be while the t-statistics 
are less likely to be biased upwards (a usual result of positive first-order auto- 
correlation). 

For most of the sectoral adjustment equations and most of the sectoral cost- 
price equations (and, for that matter, for most of the wage and employment 
equations of Appendix B), the Hildreth-Lu iteration procedure must be 
regarded with some suspicion. The reason for this is the inclusion of the lagged 
endogenous variable as a regressor in these equations. Indeed, consider the 
following example, derived from a Koyck transformation of a geometrically- 
distributed adjustment process: 


3.12 y(t) = ax(t) + By(t — I) + ul), 
with u(t) = u’ (t) — Bu’ (tt — D, 


where x(t) 1s exogenous, y(t) is endogenous, y(t —1) being its lagged value, u(t) is 
the transformed disturbance, u’(t) is the untransformed disturbance, and a and 
8 are unknown coefficients. Now let u(t) follow the first-order auto-regressive 
scheme: 


3513) uC) = pull ec) Dae, 


where p is the auto-correlation coefficient and g(t) is random. It is immediately 
obvious that u(t) cannot be random unless p takes on the value zero, and that 
this occurs if and only if the untransformed disturbances u’‘(t) are first-order 
auto-correlated with auto-correlation coefficient P. 


Now if p were known precisely the correct estimation procedure would be to 
transform all the variables and run the regression: 


S214 ey) py (Ga |i x(e px) 
ar D1 Y(t = 1) peapy(t 2) ie 8(L), 


obtaining consistent estimators of a and f since the disturbance g(t) is random. 
Unfortunately, p is unknown. Moreover, since the least-squares estimators of 
a and f obtained directly from a regression equation of the form 3.12 are in- 
consistent when u(t) is first-order auto-correlated, so is the estimator of p 
obtained from the Durbin-Watson statistic of such a regression equation. Thus 
a two-step procedure involving transformations of the type x(t) — px(t—l) at 
the second step is also likely to be inconsistent. 
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On the other hand, the effects of using the iterative Hildreth-Lu procedure on 
equations of type 3.12 are not directly evident since the procedure is nonlinear. 
While such a procedure may well be suspect, it is less suspect than the alternative 
simple least-squares procedure since it does not proceed on the initial assumption 
that p = 0. Moreover, in so far as the estimators derived from the Hildreth-Lu 
procedure may be treated as maximum likelihood estimators, they will be 
consistent. Empirically, the estimated regression coefficients of equations of 
type 3.12 are reasonably stable under this transformation whenever it succeeds 
in removing apparent autocorrelation in the actual residuals. And it succeeds 
in the majority of cases. Of course, it is often the case that there is no apparent 
first-order auto-correlation in the actual residuals from simple least-squares 
regressions of the form 3.12, at least for the body of data studied herein. 

9. Finally, it may well be argued that the price equations estimated herein 
are mis-specified because of the omission of United States prices. Since U.S. 
prices have an important influence on Canadian prices,!7 the attempt to explain 
sectoral prices in Canada from Canadian data alone is misleading. While the 
present study does not deny the importance of U.S. prices (or, more generally, 
of foreign prices), it does suggest that in the majority of productive sectors where 
U.S. prices might be important it is more appropriate for a U.S. price variable 
to appear in the sectoral demand equation as a deflator of a relative price term 
than for it to appear in the sectoral cost equation as an additional explanatory 
variable. 

There are two basic reasons for this. The first is associated with the nature 
of the data inputs of the sectoral cost and demand equations. The second is 
associated with the nature of the mechanisms by which price inflation may be 
transmitted to the Canadian economy from other economies, notably the U.S. 
economy. These two basic reasons are discussed in turn. 

The prices which are explained by the price equations estimated herein are 
largely Industrial Selling Price Indexes or suitable proxies for these. Any given 
index measures price movements of a particular commodity with respect to 
sales made by a particular designated industry. It is not intended to be a consoli- 
dation of price movements of this commodity based on prices from all industries 
or establishments (domestic or foreign) where it is sold. It follows that selling 
prices are not necessarily the same as average purchase prices paid by final 
consumers of the commodity, although these two types of prices may move in 
broad harmony with each other. While the average purchase price for a class of 
commodities that Canada imports may be interpreted as a weighted average of 
the domestic producers’s price and the corresponding import price (with an 
allowance for trade margins), the selling price index for this class of commodities 
measures only the price charged by the domestic producer. Thus, while a U.S. 
price variable for the corresponding commodity class might legitimately appear 
in an equation explaining the average Canadian purchase price for an imported 
commodity, it does not belong in an equation explaining the Canadian selling 


17 For a treatment of the price connection between Canada and the U.S. see Michael G. Kelly, 
“The Short-Run Impact of Foreign Inflation on Canadian Prices”, Ottawa, Information Canada, 
1972 (study for Prices and Incomes Commission). 
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price, except as a proxy for demand pressure effects.!8 But these effects are better 
handled directly through the demand equation. 

Just as the cost equations explain the prices charged by domestic producers, 
the demand equations explain deflated shipments or industrial production by 
producing sector. They do not explain commodity consumption by domestic 
purchasers. Indeed, it is for this very reason that the whole system of demand 
equations could not be based upon a more elegant theory of choice under 


constraints. 

There are three basic mechanisms by which price inflation may be transmitted 
to the Canadian economy from other economies, notably the U.S. economy. 
The first mechanism works through demand pressure effects which lead to 
high capacity utilization ratios in export and import-competing sectors. The 
second mechanism works through the rising costs of productive inputs and final 
consumption goods which are imported from abroad. The third mechanism 
is associated with wage emulation through the international union structure and 
direct price links through the existence of multinational corporations. 


Of these three mechanisms, the market links through demand pressures and 
import costs are of overwhelming importance while the largely institutional 
links through wage emulation and multinational corporations are of much less 
importance. In the present study, an attempt to capture the two more important 
linkages has been made in the following way. 


Since the present study is primarily concerned with the explanation of selling 
prices and not final purchase prices, the direct import cost effects occur largely 
through imported intermediate inputs. In this regard, it would be much more 
appropriate if the materials input price indexes had been constructed from aver- 
age purchase prices rather than selling prices.19 But such prices are largely 
unavailable. The alternative procedure would be to introduce a domestic mate- 
trials price index based on Canadian selling prices and a separate foreign mate- 
rials price index based on corresponding U.S. prices (adjusted for tariffs and the 
exchange rate). However, because of (a) data deficiencies associated with the 
attempt to separate the domestic and foreign components of specific materials 
inputs, and (b) possible substitution effects between domestic and foreign 
materials of specific types, one might well have little confidence in the weights 
involved in constructing these indexes. For this reason, it seems most appropriate 
simply to use a materials price index constructed from domestic selling prices 


18 There is, of course, an exception to this statement in the case where the Canadian producers 
of a given commodity class have no effect as a group on the commodity price, the Canadian economy 
being entirely a price taker. In this case, the price equation should not include any of the domestic 
cost variables, while the corresponding quantity equation should not include any demand side 
variables. Indeed, the cost side variables should appear in the quantity equations and only the foreign 
price and various exchange rate and tariff variables should appear in the price equation. Such a 
specification does not, however, seem to be appropriate to the process of price determination in the 
Jarge majority of industrial sectors in Canada. 

19 Among other things, the use of selling prices rather than purchase prices is somewhat in- 
consistent with the manner in which the Wholesale and Retail Trade and the Transportation and 
Storage sectors of the input-output table are treated. In addition, there is the list-price versus actual- 
price problem. But since these problems cannot readily be faced without additional but unavailable 
Statistical information, they must simply be ignored. 
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alone on the supposition that the resulting price index so obtained is a reason- 
able proxy for a materials price index based on average purchase prices. 

Given this approximation, there remains the question how the demand 
pressure effects are handled. The assumption underlying the basic model is 
that the effect of an increase in the price of a foreign commodity which is a close 
(but not perfect) substitute for a given domestic commodity is to increase the 
demand for the domestically-produced commodity; it is this increase in demand 
(relative to capacity) that leads to an increase in the price of the domestically- 
produced commodity. Thus, unless they are offset by a compensating apprecia- 
tion of the price of Canadian dollars in terms of foreign currencies (the exchange 
rate), foreign price increases become domestic price increases through their 
impact on quantities. Consequently, U.S. price variables should appear in the 
relative price term of the demand equations rather than as additional explana- 
tory variables in the cost-price equations, except in cases where Canadian prices 
are entirely determined externally. 
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chapter four 


SECTORAL COST AND DEMAND FUNCTIONS: 
EMPIRICAL RESULTS 


1. The estimated coefficients of the cost functions, the demand functions and the 
adjustment (or reconciliation) functions are reported in Tables A.I, A.I] and A.III 
of Appendix A, respectively. The general message of these results is that the price 
system works. Moreover, it works much in the way suggested by the earlier 
theoretical development. That is to say, sectoral demands are determined by 
overall final demands feeding through demand equations at given sectoral prices. 
Sectoral demands themselves determine sectoral outputs and (given capacities) 
sectoral output /capacity ratios. These in turn (and in conjunction with normal 
unit labor costs and materials prices) serve to determine sectoral price levels. 
An increase in the relative price of a commodity has a negative effect on the 
quantity of it purchased, while an increase in the output of a commodity relative 
to the economy’s capacity to produce it leads to an increase in its price. Relative 
prices not only reflect relative scarcities, they also allocate scarce resources. 

To say that the price system works is simply to say that it allocates. It is not 
to say that the price system necessarily produces the most efficient (let alone 
the most equitable) allocation of resources. Such a conclusion cannot be drawn 
from regressions whose structure is invariant with respect to market forms. 
Indeed, no conclusion of this nature can be drawn without a thorough investiga- 
tion of the complicated area of institutional distortions due to divergent degrees 
of monopoly power, or contrived scarcity, among productive sectors. However, 
since the price system does appear to serve an allocative function, in all proba- 
bility it produces a much more efficient allocation of resources than would be 
possible under any rigid system of direct controls. For if the price system works 
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at the fairly high level of aggregation underlying this study it surely works at 
the considerably more disaggregated levels at which any system of direct controls 
would have to be applied. 


2. The sectoral cost functions indicate that, by and large, sectoral prices can 
be explained by (a) an output-capacity ratio proxy, (b) a normal unit labor 
costs proxy and (c) an appropriately-weighted materials price index. Moreover, 
judging by the reported R2’s in Table A.I, the precision with which these 
variables can explain prices is of a high order. Prices respond very closely to 
movements in these three types of variables. 


Although not all of these variables appear to be significant in every cost 
function, it is generally true that the pressure of demand against capacity has an 
important impact on pricing behavior, particularly if one allows for multi- 
sectoral interactions. This impact is subject to a lag of one quarter to one year 
in many instances, particularly if one incorporates the supply-demand lag as 
well. Sectoral prices therefore tend to reflect scarcities that have already come 
into being; they do not normally foreshadow or signal approaching future 
scarcities in a way that aids the planning of production. Movements in these 
prices serve the allocative function of reducing existing scarcities rather than the 
signalling function of preventing future scarcities from arising. 


Judging by the number of equations in which the three types of explanatory 
variables appear to be significant, and by the t-statistics associated with these 
appearances, the strongest explanatory variable appears to be the materials 

a7 
price index. This is not surprising given the size of the 2 bi;’s in many of the 
Sil 
sectors. It does, however, suggest that any study that proposes to explain sectoral 
prices without incorporating an appropriate measure of the cost of intermediate 
inputs used up in the production process may be seriously misleading. The unit 
labor costs variable should not be allowed to pick up the effects of omitted 
or mis-specified trended variables. 


Having said this, however, is not to imply the appropriateness of the specifica- 
tion investigated herein. Indeed, mis-specification of the materials price index 
may result from either (a) the inappropriate usage of the constant-returns-to 
scale and Cobb-Douglas assumptions, or (b) the existence of measurement 
errors or of intertemporal variations in the bij-coefficients. While it might be 
thought that a check on such mis-specification is possible by unscrambling the 
estimated regression coefficients into underlying structural parameters via the 

Del 
use of expression 3.5 and comparing the estimated 1-a;-c; with the known 2 bi, 
1H 
such a check is rendered futile by the over-identification implicit in the equation 
system 3.5. Although it may be the case that some particular method of calcu- 
a7 
lating 1-aj-c; yields a result consistent with 2 bij, other methods will yield results 
ines | 
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that are inconsistent with this. The only way around this dilemma is to re-esti- 
mate the cost functions using a constrained estimation technique with 6-8 = 1-), 
so that all the equations of 3.5 can be satisfied simultaneously. Such a procedure 
did not, however, seem to be warranted in the context of the present study. 

On the other hand, the equation system 3.5 does suggest that the following 
inequalities should hold if the estimated regression coefficients are to be con- 
sistent with the underlying theory: (i) y/(1-A) = c/(1-a) < 1, (ii) B/(1-A) = 
a/(l-a) < 1/(1-a) = 6/(1-A), and (iii) 6/(1-A) = 1/(1-a) > 1, of which (i) 
should be taken to be the most reliable because of the overidentification implicit 
in (ii) and (4). An examination of the regression estimates shows that the first 
inequality is satisfied in all but two sectors: 


5. Non-Metal Mines, and 
20. Synthetic Textiles. 


The second inequality is satisfied in all but 12 sectors: 


5. Non-Metal Mines 38. Aircraft 
9. Dairy Factories 46. Non-Metallic Minerals 
11. Feed Flour and Cereal 48. Petroleum and Coal 
18. Rubber Products 50. Paint and Varnish 
22. Knitting Mills 52. Plastics and Other Chemicals, and 
26. Furniture and Fixture 59. Finance, Insurance and Real 
Estate 


The third inequality is satisfied in all but 17 sectors, the 12 above plus: 


31. Iron and Steel 43. Electrical Industrial Equipment, 
and 
32. Smelting and Refining 45. Other Electrical Products. 


39. Motor Vehicles 


For the remaining 39 sectors, all three inequalities are satisfied, indicating a 
reasonable degree of consistency with the underlying theory. 

3. Twelve of the 57 cost-price equations contained all three basic explan- 
atory variables. The 12 sectors concerned are: 


1. Agriculture 35. Metal Stampings 

9. Dairy Factories 41. Other Transport Equipment 
23. Clothing Industries 42. Electrical Appliances 
30. Printing and Publishing 43. Electrical Industrial Equipment 
31. Iron and Steel 58. Utilities, and 
32. Smelting and Refining 61. Hotels and Restaurants, 


although the Dev. variable is not particularly significant in sectors 32, 35 and 41 
while the M.P. variable is not particularly significant in sector 61. Eleven of the 
sectors omit only the Dev. variable because of insignificance, namely: 


8. Meat and Poultry 51. Pharmaceuticals 

20. Synthetic Textiles 53. Miscellaneous Manufactures 

29. Other Paper Products 54. Construction 

34. Fabricated Structural Metal 56. Transportation and Storage, and 
36. Other Metal Working 60. Business and Personal Services. 


39. Motor Vehicles 
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Seventeen of the sectors omit only the U.L.C. variable because of insignificance, 
namely: 


2. Forestry 28. Pulp and Paper 

6. Mineral Fuels 33. Other Primary Metals 
10. Fruit and Vegetable 37. Machinery 

11. Feed, Flour and Cereal 38. Aircraft 

13. Sugar and Confectionery 40. Motor Vehicle Parts 

14. Other Food Products 44. Communications Equipment 
19. Leather Products 45. Other Electrical Products, and 
24. Other Textile Industries 55. Wholesale and Retail Trade. 


27. Other Wood Industries 


Five of the sectors omit only the M.P. variable because of insignificance, namely: 


18. Rubber Products 50. Paint and Varnish, and 
46. Non-Metallic Minerals 59. Finance, Insurance and Real 
Estate. 


48. Petroleum and Coal 


Of the remaining 12 sectors, eight omit both the Dev. and the U.L.C. variables, 
namely: 


4. Metal Mines 17. Tobacco Products 

12. Biscuit and Bakery 21. Cotton, Yarn and Cloth 
15. Soft Drinks 25. Sawmills, and 

16. Alcoholic Beverages 57. Communications; 


two omit both the Dev. and the M.P. variables, namely: 


5. Non-Metal Mines, and 
26. Furniture and Fixture; 


and a further pair omits both the U.L.C. and the M.P. variables, namely: 


22. Knitting Mills, and 
52. Plastics and Other Chemicals. 


It is interesting to relate that the classification by omitted variables introduced 
in the previous paragraph does not seem to correspond in any meaningful way 


to underlying knowledge about the structure of production, particularly the 
a, 
p2 ei j 8S. While it might be supposed that the Dev. and U.L.C. variables would tend 
]= 


57. 
to drop out for sectors with very high 2 bi;’s, this is not the case. If anything, 
|= 


ay 
the sectors with the higher = bijs seem to perform best with regard to the 
1= 
inclusion of these variables, perhaps because the materials price index is less 
likely to be mis-specified for these sectors. 


Although there are 27 sectors in which no unit labor costs variable was 
picked up as significant, of the remaining 30 sectors 12 sectors contained some 
transformation of the variable /n w; — tr (In S; — In Lj), which is denoted by 
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NULC in Appendix A, and 18 contained some transformation of the variable 
Inw; + InL; — InSj, which is denoted by AULC in Appendix A, thus tending 
to indicate the superiority of the latter. This apparent superiority is, however, 
largely a consequence of a definite tendency for the AULC variable to perform 
better! than NULC in the metal goods sectors, 31 through 36. Of the 12 NULC 
inclusions, eight are unlagged, three are lagged one quarter, while one sector 
contains both the lagged and the unlagged variable. Of the 18 AULC inclusions, 
12 are unlagged, four are lagged one quarter and two enter in triangular- 
weighted moving average form. 

The number of sectors for which no unit labor costs variable appears to be 
significant (at the five per cent level) suggests that prices in Canada are not 
determined primarily by a fixed mark-up on normal unit labor costs. While 
such a “wage-push’’ model may be of considerable relevance to price deter- 
mination in the U.S. economy, it appears that this model is not the appropriate 
one for the Canadian economy. Perhaps Canada is too open to foreign competi- 
tion for such a model to make much sense. 


Although there are 21 sectors in which no output-capacity ratio variable was 
picked up as significant, of the remaining 36 sectors seven contained an unlagged 
deviation, 14 contained a deviation variable lagged one quarter, two contained 
a triangular-weighted moving average of deviations, and 13 contained an 
accumulated deviation measure. The fact that there are 13 sectors in which an 
accumulated deviation variable outperforms? a simple deviation measure sug- 
gests that for some sectors the basic theory is somewhat inappropriate. Indeed, 
for these sectors it appears that price changes are responsive to the capacity- 
utilization ratio rather than price levels. However, this conclusion should be 
drawn cautiously, if at all. The reason for this is that the simple deviation variable 
tends to be quite an erratic series while the cumulative variable involves con- 
siderable smoothing. Indeed, it may often act as a proxy for an untried dis- 
tributed lag. Moreover, the cumulative variable usually has very few sign 
changes since the nine-year data span does not quite cover one complete cyclical 
movement in aggregative terms. In consequence, the statistical criteria for 
choosing the cumulative variable over a simple deviation variable may be 
inappropriate. 

For the seven sectors containing unlagged deviations, the non-negative 
component performed best in one, the non-positive component performed best 
in three, while the unseparated deviation performed best in three. For the 14 
sectors containing deviations lagged one quarter, the non-negative component 
performed best in three, the non-positive component performed best in four, 
while the unseparated lagged deviation performed best in seven. For both 
sectors containing triangular-weighted moving averages of deviations, the 
unseparated component performed best, and for the 13 sectors containing accu- 


1 Performance is measured by t-statistics, tempered of course by an overall judgment on the 
appropriateness of the entire equation. On this point see Chapter Three, section 4. 


2 See the previous footnote. 
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mulated deviations, the non-negative component performed best in eight, the 
nonpositive component performed best in none, while the unseparated compo- 
nent performed best in five. 

Although the use of non-negative or non-positive components of particular 
deviation variables improved the overall explanatory power of a few of the 
sectoral cost-price equations, it should not necessarily be concluded from this 
that the effect of demand pressure on prices is asymmetric. A direct test of such 
an hypothesis requires that both the non-negative and the non-positive compo- 
nents of a demand-pressure variable be incorporated in the equation so that 
the difference between their estimated coefficients can be examined and tested 
for significance. When this is done, behavior that is significantly asymmetric 
(at the five per cent level) is found for only 10 sectors. In six of these 10, the 
coefficient on the non-negative component was significantly greater than the 
coefficient on the non-positive component, thus tending to confirm the Schultze- 
type demand pressure hypothesis. These six sectors are (with the type of devia- 
tion variable used in brackets): 


19. Leather Products 33. Other Primary Metals 
(Cum) (Lag Dev.) 

22. Knitting Mills 44. Communications Equipment 
(Cum) (Cum), and 

24. Other Textiles 61. Hotels and Restaurants 
(Dev.) (Lag Dev.). 


In the other four sectors, the coefficient on the non-positive component was 
significantly greater than the coefficient on the non-negative component, a result 
in Opposition to the Schultze-type demand pressure hypothesis. These four are: 


28. Pulp and Paper 45. Other Electrical Products 
(Cum) (Dev.), and 

40. Motor Vehicle Parts 58. Utilities 
(Lag Dev.) (Cum). 


Notice that there is little apparent relationship between confirmation (or lack 
of confirmation) of the Schultze-type hypothesis and type of deviation variable 
used (cumulant versus lagged or unlagged deviations). 


Taking all the 57 sectors into consideration, the following conclusion emerges. 
Although there are some-asymmetries in pricing behavior, little overall sup- 
port can be found for the view that these asymmetries have a major role to play 
in the inflation transmission process. From the evidence of product market 
behavior alone, it cannot be concluded that high sectoral demand pressure 
ratchets prices up while low sectoral demand pressure is unable to ratchet them 
down. Nor can it be concluded that intersectoral shifts in demand have made 
any important contribution to the overall pace of inflation over the observation 
period. Such support for these hypotheses as there is must be derived largely 
from downward rigidities in the behavior of primary factor markets that work 
through to product markets, and not from the behavior of product markets 
themselves. 
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4. The sectoral demand functions indicate that, by and large, sectoral quanti- 
ties can be explained by (a) relative prices, (b) intermediate demands and (c) 
functional final demands. Moreover, judging by the reported R2’s in Table A.II, 
the precision with which these variables can explain quantities is of a high order. 
Quantities respond very closely to movements in these three types of variables. 

Price elasticities that are negative and significantly different from zero at the 
five per cent level are found for 36 of the 57 sectors, though several others are 
almost significant at this level. Net demand equations (expressions 3.6) with 
significant negative price elasticities are estimated for the following 10 sectors: 


8. Meat and Poultry 14. Other Food Products 
9. Dairy Factories 16. Alcoholic Beverages 
10. Fruit and Vegetables 19. Leather Products 
12. Biscuit and Bakery 22. Knitting Mills, and 
13. Sugar and Confectionery 30. Printing and Publishing. 


Four of these sectors, namely 8, 13, 16 and 30 appear to have significantly 
inelastic demand functions, while none of them has a price elasticity whose 
absolute value is significantly greater than unity. This should not be thought to 
be surprising given the fairly high level of aggregation on which this study is 
based. All price elasticities would be larger in absolute terms for a more detailed 
sectoral breakdown. Except for sectors 23, Clothing, and 61, Hotels and Res- 
taurants, whose estimated price elasticities have perverse signs, all the other 10 
net demand equations have price elasticities which are negative but not signifi- 
cantly different from zero at the five per cent level. It is perhaps notable that 
the bulk of these less successful net demand equations refer either to durable 
goods or to nondurable goods for which there are few close substitutes, whereas 
the more successful net demand equations cited previously are nondurable final 
consumption goods with the emphasis on foodstuffs. 

Gross demand equations with significant negative price elasticities are esti- 
mated for the following 10 intermediate-goods producing sectors (expression 
3.8, which excludes the E-variable): 


5. Non-Metal Mines 34. Fabricated Structural Metal 
20. Synthetic Textiles 40. Motor Vehicle Parts 
21. Cotton, Yarn and Cloth 44. Communications Equipment 
31. Iron and Steel 48. Petroleum and Coal Products, 
and 
33. Other Primary Metals 52. Plastics and Other Chemicals. 


Three of these sectors, namely 5, 34, and 52, have significantly inelastic demand 
functions, whereas two of them, namely 21 and 40, have price elasticities whose 
absolute values are significantly greater than unity. Since the remaining five 
sectors have price elasticities which are not significantly different from minus 
one, the overall Cobb-Douglas assumption of unitary price elasticity of inter- 
mediate demand cannot be rejected on this evidence. Moreover, the income 
elasticities for these commodities are also, by and large, reasonably close to 


SECTORAL COST AND DEMAND FUNCTIONS: EMPIRICAL RESULTS 45 


being unitary. Finally, all the other four intermediate demand equations have 
price elasticities which are negative but not significantly different from zero at 
the five per cent level. 

Gross demand equations with significant negative price elasticities are esti- 
mated for the following sixteen intermediate and final-goods producing sectors 
(expression 3.7, which includes the E-variable): 


1. Agriculture 43. Electrical Industrial Equipment 
2. Forestry 45. Other Electrical Products 

4. Metal Mines 46. Non-Metallic Minerals 

18. Rubber Products 53. Miscellaneous Manufactures 
24. Other Textiles 55. Wholesale and Retail Trade 
28. Pulp and Paper 56. Transportation and Storage 

35. Metal Stampings 57. Communications, and 

37. Machinery 58. Utilities. 


Eleven of these sectors, namely 1, 2, 4, 24, 35, 37, 53, 55, 56, 57 and 58, have 
significantly inelastic demand functions, while none of them has a price elasticity 
whose absolute value is significantly greater than unity. U.S. prices and O.E.C.D. 
import values (deflated by U.S. prices) are used in constructing the relative price 
and final demand measures for the two major exporting sectors of this group, 1, 
Agriculture, and 28, Pulp and Paper. Except for sector 60, Business and Personal 
Services, all the other seven gross-demand equations (of the form 3.7) have 
price elasticities which are negative but not significantly different from zero at 
the five per cent level. Three of these equations use foreign data inputs, namely 
sectors 25, Sawmills, 27, Other Wood Industries, and 32, Smelting and Refining. 
Again, one should be reminded that aggregation of close substitutes into the 
same commodity group is largely responsible for the preponderance of low 
price elasticities. 

Taking all 57 sectors into consideration, the most important feature of the 
demand equations is that they indicate how one may derive sectoral demands 
from functional final demands by working through intermediate demands and 
relative prices. Apart from the sectors which produce mainly intermediate 
products, functional final demand magnitudes are usually highly significant. 
Indeed, if one includes the indirect effects through intermediate demands, there 
are only three sectors for which the impact of final demand does not appear to 
be significant. These sectors are 11, Feed, Flour and Cereal, 13, Sugar and Con- 
fectionery, and 48, Petroleum and Coal Products, though it is only for the first 
of these that the income variable really makes no sense. 

5. Of the 31 sectors requiring adjustment functions to explain /nS, nine in- 
clude all three of nD, /nD_, and /nS_, as explanatory variables, 15 include only 
InD and /nS_,, three include only nD_; and /nS_,, and four include only InD 
and /nD_,. In broad outline, these equations suggest that the Real Domestic 
Product data and the deflated shipments data can in fact be reconciled using the 
“permanent” quantity demanded hypothesis, though for some sectors the recon- 
ciliation is much looser than for others. This is indicated not only by the overall 
R2’s, which by and large are high, but also by the t-statistics associated with the 
coefficients of nD and InD_,. On the basis of R2’s, the adjustment equations for 
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sectors 18, Rubber Products, and 21, Cotton Yarn and Cloth, may be considered 
unsatisfactory, while on the basis of t-statistics, the adjustment equations for 
sectors: 


17. Tobacco Products 26. Furniture and Fixture 
22. Knitting Mills 40. Motor Vehicle Parts, and 
24. Other Textiles 52. Plastics and Other Chemicals 


may be considered unsatisfactory. Finally, the adjustment equations for sectors 
12, Biscuit and Bakery, and 23, Clothing Industries, suffer from severe positive 
autocorrelation which the Hildreth-Lu transformation procedure only partly 
removes. 


Taking the complete system of equations into account, one may conclude that 
in broad terms the empirical results are consistent with the underlying theory of 
price-quantity determination previously outlined. Many of the weaknesses in 
particular equations may be attributable to inadequate data. Others, notably 
in the demand equations for the output of sectors incurring major import 
competition, may be attributable to the inadequate consideration of import 
prices. Moreover, there are some sectors in which Canada appears to be a price 
taker. For these sectors the underlying model is inappropriate.3 On the basis 
of the estimated price-quantity nexus and some exploration of the effects of 
incorporating U.S. prices in this nexus, it appears that the following six sectors 
are largely price takers: 


10. Fruit and Vegetable 18. Rubber Products 
11. Feed, Flour and Cereal 25. Sawmills, and 
13. Sugar and Confectionery 39. Motor Vehicles. 


While there are other sectors in which U.S. prices (either adjusted or unadjusted 
for exchange rate variation) are of marginal significance when included in the 
cost-price equations, it appears that the effect of foreign prices on price determi- 
nation in Canada is largely consistent with the view presented in the previous 
chapter. Canadian selling prices are affected by their foreign counterparts 
through demand pressure effects. 


From the point of view of the underlying theory, neither the omission of the 
sectoral output-capacity ratio proxy from particular cost functions nor the 
insignificance of some price elasticities of demand should be cause for undue 
concern if one takes the structural interdependence of the complete pricing 
process into account. It should be noted, however, that although one is dealing 
with a basically indecomposable system, the intersectoral demand function 
linkages tend to move backward from final demands through to demands for 
primary commodities and primary factors while the intersectoral cost function 
linkages tend to move forward from primary factor costs and the prices of pri- 
mary commodities to the prices of final goods and services. The prime mover 
in the system, nevertheless, is the overall level of final demand, disaggregated 
into its functional components. Given these functional components, sectoral 


3 See Chapter Three, section 9, particularly footnote 17. 
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demands and sectoral outputs are determined from the existing price structure. 
Shifts in these quantity measures relative to capacity lead on with a lag of one 
quarter to one year to changes in prices, and with a lag of about one year to 
changes in employment. Insofar as wages respond to employment changes, it 
becomes obvious that there are considerable lags between movements in overall 
final demands and movements in overall wage indexes. Of course, the con- 
comitant movements in normal unit labor costs feed back into prices (and, 
thence, into the structure of sectoral demands), thus increasing the complete 
lag of price movements behind quantity movements, Aggregatively, therefore, 
one is led to a Keynesian model of the inflation cycle. This model is outlined in 
the following chapter. 
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chapter five 


PRICE DETERMINATION AND THE PROCESS OF 
INFLATION IN CANADA 


1. The analysis of the previous chapters suggests that sectoral output prices 
in the Canadian economy are largely determined by (a) the pressure of demand 
for sectoral output on sectoral output capacity, (b) the cost of labor per unit 
output that would be experienced at the normal (or trend) level of labor 
productivity, and (c) the average price paid for inputs of goods and services that 
are purchased from other sectors or from abroad and used up in the process of 
production. The sectoral output price will rise if there is an increase in the 
capacity-utilization ratio, in normal unit labor costs, or in input prices, and 
it will fall if any of these three variables declines. 

While changes in the prices paid for inputs purchased from other sectors are 
an extremely important ingredient in the explanation of individual sectoral price 
variations, these changes really say more about the means by which inflationary 
impulses get transmitted from one sector of the economy to another rather than 
the means by which the inflationary process gets moving in the first place. Once 
the effects of changes in the prices of inputs purchased from other sectors have 
been allowed to work their way through the productive system, it becomes 
apparent that changes in the pressure of demand on capacity and changes in 
normal unit labor costs are basically responsible for price changes. 

Since in the short run sectoral output capacities are basically predetermined 
by the pattern of previous investment outlays, variations in output-capacity 
ratios are primarily due to variations in sectoral output demands. The analysis 
of the previous chapters suggests that sectoral output demands in the Canadian 
economy are largely determined by (a) the price of sectoral output relative to 
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the prices of substitute commodities, including those produced abroad, (b) the 
overall levels of broad categories of functional final demands such as consump- 
tion, investment, government expenditures and exports, and (c) demands arising 
from sectors which purchase the output of the sector in question for use as a 
productive input. 

Although demands arising from other purchasing sectors are an extremely 
important ingredient in the explanation of sectoral demand pressures, these 
demands (like the prices of inputs purchased from other sectors) really say more 
about the means by which demand pressures get transmitted from one sector of 
the economy to another rather than the means by which demand pressures get 
built up in the first place. Thus once the effects of these intermediate demands 
have been allowed to work their way through the productive system, sectoral 
demand pressure is basically determined by the interaction between the positive 
effect of the level of final demand the negative effect of the relative price of 
sectoral output. 

In summary, sectoral output demands are determined by the interaction of 
the level of functional final demands and relative prices, with the intersectoral 
transmission of demand pressures occurring through a network of intermediate 
demand flows. The pressure of output demands on productive capacities serves 
to determine output prices when placed in conjunction with normal unit labor 
costs and materials input prices, the latter serving as the network through which 
the intersectoral transmission of inflationary impulses occurs. 


2. The mechanism of price-quantity determination that has just been described 
is incomplete in three respects. First, it does not make enough allowance for 
the impact of foreign inflation. Second, it does not indicate how normal unit 
labor costs respond to demand conditions. Third, it does not make any allow- 
ances for lags in the response of prices and quantities to underlying economic 
conditions. These three gaps will be discussed in turn as necessary elements in 
the subsequent description of the inflationary cycle in Canada. 


The major impact of foreign inflation on the mechanism just described occurs 
in the following way. When high levels of activity are experienced abroad, 
activity in the exporting and import-competing sectors of the domestic economy 
is stimulated. This stimulation occurs even if the price of foreign commodities 
relative to domestically produced commodities remains unchanged. If in addi- 
tion, the high levels of foreign activity raise the prices of foreign commodities 
relative to domestically-produced commodities, the demand for domestically- 
produced commodities is further increased except in so far as the relative price 
movement is offset by a compensating appreciation of the price of domestic 
currency in terms of foreign currencies (the exchange rate). This expansion in 
demand increases the price of domestically-produced commodities, thereby 
tending to stabilize the relative price of foreign and domestically-produced 
commodities. 


When inflation is occurring abroad, the movement towards stabilization of 
relative prices implies an upward movement in domestic prices when expressed 
in terms of foreign currencies. This movement can occur either through an 
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upward movement in domestic prices expressed in domestic currency or through 
an upward movement in the price of domestic currency in terms of foreign cur- 
rencies. Generally, a combination of these movements may be allowed to occur. 
It is evident, therefore, that foreign inflation will tend to become domestic 
inflation unless the exchange rate is allowed to appreciate at a sufficient rate. 
Of course, once it is realized that during inflation the prices of various tradable 
commodities will be changing at rates that differ considerably, it is obvious that 
appreciation of the exchange rate can only be used to offset the average rate of 
price increase in foreign currencies for these tradable commodities. 

Whether or not the exchange rate is allowed to appreciate to offset foreign 
inflationary pressures, in sectoral terms the movement towards stabilization of 
relative prices occurs primarily through demand pressure effects. The rationale 
for allowing the exchange rate to appreciate is to ensure that these effects when 
taken together do not lead to an excessive overall rate of inflation. However, 
demand pressure effects take time to work their way through the system. The 
lags involved in this process constitute one of the important reasons why, for 
example, in the short run many price movements in Canada do not correspond 
to their U.S. counterparts at all closely even when the exchange rate is fixed. 
Nevertheless, although there are many reasons why the Canadian economy is 
partially insulated from the effects of foreign inflation in the short run, in the 
longer run the control of inflation in Canada in a world in which other countries 
including the United States are experiencing inflation at various rates is rendered 
virtually impossible if the exchange rate is considered to be unalterable. Indeed, 
a flexible foreign exchange rate is a necessary ingredient in any rational anti- 
inflationary stabilization policy for the Canadian economy. 

3. Although the previous analysis suggests that prices respond to the pressure 
of demand on capacity and to normal unit labor costs there are reasons for 
believing that normal unit labor costs are themselves responsive to demand 
pressure. This responsiveness results not only from the fact that output demands 
give rise to employment demands which affect the going wage rates of particular 
employee groups but also from the fact that changes in the prices of final con- 
sumption goods and services tend to affect going wage rates. However, the 
resulting variations in wage rates at the sectoral level appear to be more depend- 
ent upon variations in overall demand conditions than upon variations in 
sectorally-specific demand conditions. This may reflect the fact that sectorally- 
specific demand conditions are usually a poor proxy for occupationally-specific 
demand conditions. 

Given the trend rate of productivity improvement in each sector, variations 
in wage rates are reflected in variations in normal unit labor costs. Thus, 
normal unit labor costs respond to demand pressure. Since the lags involved 
in this response are substantial, it follows that the feedback into prices from 
normal unit labor costs lags behind the original movement in quantities. Thus, 
in addition to the direct lag from quantity movements to price movements that 
has already been explored, there is also an indirect lag through normal unit 
labor costs. The cyclical phasing of price movements tends to lag the cyclical 
phasing of quantity movements for both of these two reasons. 
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It is because price movements tend to lag behind quantity movements that 
prices tend to be relatively stable in the early phases of a cyclical buildup of 
demand pressures. It is for this same reason that prices tend to go on rising after 
demand pressure has become more sluggish and the economy moves into a cy- 
clical downswing. Thus the economy as a whole tends to follow a four-phased 
cyclical course.! In the first phase, output grows faster than capacity and the 
rate of inflation is higher than its cyclical average. In the second phase, output 
grows more slowly than capacity while the pace of inflation continues to be 
higher than its cyclical average. In the third phase, output continues to grow 
more slowly than capacity but the pace of inflation is now lower than its cyclical 
average. In the fourth phase, output grows more quickly than capacity while the 
pace of inflation continues to be lower than its cyclical average. Unfortunately, 
it is not possible for the economy to remain in the fourth of these phases forever. 
It must tend to move from phase four into phase one. However, the longer the 
economy remains in phase one the more painful will the corrective phases two 
and three have to be if the average rate of inflation is not to increase over the 
course of consecutive cycles.2 The primary goal of aggregative economic manage- 
ment should be to reduce the amplitude of these cyclical movements. In the 
following section, this cyclical process is sketched in considerably more detail. 

4. The upward movements of outputs, prices, employment levels and wages 
in the Canadian economy tend to follow a cyclical course. These movements 
are associated with cyclical movements in both profit margins and the share of 
profits in the national product. But no one variable causes the movements in 
the others. They all interact with each other. Since, however, the aggregative 
economic policies of government tend to have their initial impact on outputs, it 
is useful to regard cyclical movements in output relative to the economy’s 
productive capacity as somehow primary. 

Let the story begin, conveniently, with an increase in the demand for Canadian 
products in other countries which is not offset by an appreciation of the Canadian 
dollar in foreign exchange markets. Indeed, as happened in the early 1960s, 
the increase in demand might well have been triggered by a depreciation of the 
Canadian dollar. The initial impact of this increase in demand is to increase the 
volume of output relative to capacity. In conjunction, profit margins rise as 
does the share of profits in the national product. 

The rise in output relative to capacity leads with a lag to a rise in prices and 
to a rise in employment levels, relative to trends. In conjunction, the increases 
in both these two variables lead to an increase in wage rates. The increase in 
wage rates in turn increases unit labor costs and, thence, prices. When both 
the direct lag from output to prices and the indirect lag from output to employ- 
ment to wages and, thence, to prices are considered, it turns out that the de- 
trended cyclical movements in prices and wages are roughly coincident (though 
they may be of different amplitudes). The cyclical movement in employment 

1 The four phases are somewhat different from the ones denoted in the latter part of Chapter 
Two. In that chapter, the phases were classified by changes in the rate of output growth and the 
pace of price inflation whereas here they are classified simply by the levels of these two variables 


relative to trends. 
2 On this point, see Appendix C. 
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tends to lead the cyclical movement in wage rates and prices, but not by nearly 
as much as the cyclical movement in outputs. Profit margins and the share of 
profits tend to be roughly coincident with outputs. 


The increase in profit margins associated with the rise in output relative to 
capacity leads to planned increases in investment outlays. When, after consider- 
able lags, these outlays come to fruition, capacity will have expanded. In the 
meantime, however, the expansionary demand effects of the investment outlays 
contribute to the increase in both prices and wage rates. 


But this upswing is not the end of the story. For the price increases associated 
with the upswing lead not only, given foreign prices, to a deterioration in the 
international competitive position of the economy, but also to worries over 
inflationary tendencies by those responsible for aggregative economic policies. 
The balance-of-payments effects and the possible governmental policy reactions 
lead to a fall in output demands. Output begins to fall relative to capacity. 


The effects of this fall on profit margins are quite immediate, particularly 
because unit labor costs are continuing their rise. The effects of this fall on 
employment, wages and prices are, as in the upswing, subject to considerable 
lags. But the effects on employment are again quicker than the effects on wages 
and on prices (if one includes both the direct and the indirect effects). Thus one 
enters the phase of inflationary recession, where inflation continues at a fairly 
high rate despite falling capacity utilization and rising unemployment. The 
new additions to capacity installed in the upswing and the effect of falling profit 
margins on new investment expenditure plans contribute to the fall in capacity 
utilization ratios. 

The downward process continues either until the rate of price inflation is 
reduced by enough to restore the international competitive position or until 
those responsible for aggregative economic policies become worried enough 
about the level of unemployment to restimulate the economy. The cycle there- 
fore begins all over again. 

Although it is not of particular relevance to discuss the underlying causes of 
this cyclical process, it is evident that the primary explanatory variable in this 
cyclical story is the volume of final demand. This variable is largely explained 
by the volume of government expenditure, the volume of new investment out- 
lays and the volume of exports. Insofar as foreign price inflation tends to 
prolong any buildup in the volume of exports, the inflationary excesses of the 
upswing are prolonged, and the difficulties of overcoming these inflationary 
excesses are increased substantially. This is particularly true if the exchange rate 
is not allowed to appreciate to choke off an export boom. For the repercussions 
of such a boom on investment expenditures serve to sustain the cyclical momen- 
tum generated by an unstable trade balance. 

5. This research report concludes that the price system works in much the 
way economists usually expect it to work. Price movements not only are an ade- 
quate reflection of movements in relative scarcities, but also they serve the func- 
tion of allocating scarce resources to where they appear to be most needed. The 
resulting allocations may not be the most efficient nor the most equitable, but 
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it is entirely improbable that an all too visible hand could do a better job. 
Demand pressures certainly affect pricing behavior, while pricing behavior 
certainly affects the choices people make. Although there are many product 
markets in Canada which appear to be organized on a noncompetitive basis, 
the market system does seem to serve an allocative function. Moreover, the 
distortions in relative price levels that arise from noncompetitive pricing be- 
havior do not seem to be responsible for either the existence of inflation or the 
continuation of inflation once it has become widespread. 

Although the equations estimated herein have been treated statistically as if 
they are independent, in economic reality they are not. Inflation is not a partial 
equilibrium phenomenon. Neither a pure ‘“‘cost push”’ approach to inflation nor 
a pure ‘demand pull” approach to inflation makes much sense once one consid- 
ers the multitude of markets in the economy simultaneously. Indeed, the only 
model which is likely to make sense is a dynamic version of the short-run model 
of price-quantity inter-relationships that was outlined in Chapter One. An 
attempt to construct such a model was made in section 5 of that chapter. How- 
ever, two fundamental difficulties made the resulting model somewhat deficient. 
These two difficulties are (a) the specification of significant investment functions 
that are not only consistent with pricing behavior but also can feed easily 
into final demands, and (b) the specification of the supply side of sectoral labor 
markets. That is to say, the model requires a more appropriate specification of 
the way in which the interdependent factor demands embodied in employment 
and investment functions feed back through factor pricing into the spectrum of 
functional final demands and, thence, sectoral demands. To my knowledge, a 
mathematically consistent and economically appealing specification of a complete 
model along these lines does not exist. 

To conclude that the price system works is not to deny that programs involv- 
ing persuasion, agreed guidelines, price review procedures and roll-backs with 
which the Prices and Incomes Commission already has some experience may 
have considerable usefulness as anti-inflationary devices in certain cyclical 
phases. In particular, such policies may well be useful in the inflationary recession 
phase of the cycle. It should be noted, however, that in so far as these policies 
have the effect of increasing the cyclical movement of the profit share they may 
only succeed in increasing the amplitude of cyclical fluctuations. 

The fact that the inflationary cycle is associated with cyclical fluctuations 
in both relative shares and (in relation to a growing norm) in real wages as well 
suggests that it would be exceedingly difficult to obtain simultaneous agreement 
for a voluntary prices policy and a voluntary wages policy. Indeed, it may well be 
that the agreement between business leaders and the Prices and Incomes Com- 
mission for price restraint in 1970 occurred against the background of a cyclical 
phase in which price inflation was bound to decelerate because of final demand 
forces (particularly after the exchange rate was allowed to float upwards). On 
the other hand, a similar agreement with trade unions for wage restraint in such 
a cyclical phase would have been impossible to obtain simply for the very fact 
that such a phase usually features some rise in detrended real wage rates (though 
not in employment or necessarily in earnings) and there was no way that trade 
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unions could be induced to forego such increases. Unfortunately, however, 
there appears to be no cyclical phase in which both sides could mutually agree 
on moderation. 

To conclude that the price system works is to imply that a short-term prices 
freeze (either overall or partial) may not only have serious distortionary effects 
but also have little or no effect on the rate of inflation from a longer-term 
perspective. Although it is more concerned with the analysis of policy trade-offs 
from a macro-economic point of view, Appendix C indicates that a similar 
conclusion may hold for a short-term wages freeze. However, if one has to im- 
pose a short-term wages freeze, it is probably more desirable to couple this with 
a scheme for controlling profit margins rather than one for controlling prices 
more directly. In this regard, it should be noted that profit margins would be 
much more difficult to control in a noninflationary expansion phase (where 
they usually tend to rise) than in an inflationary recession phase (where they 
usually tend to fall). In any case, it appears that any rigid system of direct price 
controls would be highly undesirable in the Canadian context. 

To conclude that the price system works is to conclude also that no voluntary 
prices policy or short-term system of direct controls can possibly be successful 
without proper demand management, with all the problems of timing and fore- 
casting that it entails. Indeed, the primary weapons for the control of inflation 
in Canada are, and should be, policies for the management of aggregate demand. 
These policies should be designed to reduce the amplitude of cyclical fluctuations 
in the overall volume of final demands. Although these policies are unable to 
stabilize individual sectoral output prices, the goal of aggregative economic 
management should be to stabilize the overall volume of final demands so that 
the number of sectors in which demand is excessive and prices are rising is not 
disproportionately high. 

There is considerable prospect that improved monetary and fiscal policies 
could dampen down the cyclical movements in aggregate demand that are at 
the heart of the inflationary problem, provided that a reasonable view is taken 
of the average employment levels that the economy can sustain without accelera- 
tion of price increases and provided that the exchange rate remains flexible. 
Although this requires a recognition that stop-go is undesirable from policitians 
who might like to adapt the inflationary cycle to elections, the post-war history 
of the United Kingdom suggests that the public eventually catches on to such a 
game and, when they do, the social consequences are unlikely to be at all 
desirable. 

Finally, macro-economic stabilization policies should be designed to aim for 
some reasonable and explicit norms for such variables as the rate of unemploy- 
ment, the overall rate of growth and the pace of price inflation. Unless these 
norms are compatible it will be impossible to attain them. The two fundamental 
conditions for compatibility are, first, that a realistic appraisal be made of the 
average levels of demand pressure that the Canadian economy can withstand 
without suffering excessive and probably accelerating inflation and, secondly, 
that the exchange rate be allowed to vary continuously through time to prevent 
the varying rates of foreign inflation from becoming domestic inflation. 
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APPENDIX A 


SECTORAL COST AND DEMAND FUNCTIONS 
FOR THE CANADIAN ECONOMY 


1. The purpose of this appendix is to report the results of the fundamental econometric 
exploration of this study. These cost functions, demand functions and adjustment (or recon- 
ciliation) functions are reported in Tables A.I, A.II and A.III, respectively. In each of these 
tables, R?, D.W. and p are, respectively, the overall coefficient of determination (adjusted for 
degrees of freedom), the Durbin-Watson statistic and the first-order auto-correlation coefficient 
obtained in the Hildreth-Lu iterative procedure (when used), except where the reported value 
of p is followed by an asterisk (*) which indicates a two-step procedure. t-statistics are reported 
in brackets below each estimated coefficient. 


For the cost equations reported in Table A.I, the following points should be noted. First, the 
average lags are expressed in quarters and are derived from the formula A/(1 — i), where 
X is the coefficient of the lagged endogenous variable, Lag p. Second, Const. refers to the 
Constant, and M.P. refers to the materials price index with Lag M.P. being its value lagged 
one quarter. The variable /n (l+r) which appears for the Finance, Insurance and Real Estate 
sector is derived from the McLeod, Young, Weir Corporate Bond Yield Average (r). Third, 
for the unit labor costs variables (U.L.C.), AULC refers to the variable nw + /nL — InS, 
while NULC refers to the variable /nw — tr(/nS — /nL). Simple one quarter lags and triangular- 
weighted five quarter moving averages are denoted Lag AULC or Lag NULC andAwt AULC 
or Awt NULC, respectively. Fourth, Dev. refers to the variable mS — tr /nS. Lag Dev., Awt 
Deyv., and Cum refer to a one quarter lag, a triangular-weighted five quarter moving average 
and a cumulative transformation of this variable, respectively. Plus (+) and minus (—) signs 
preceding these variables refer to their non-negative and nonpositive components, respectively. 


For the demand equations reported in Table A.II, the following points should be noted. First, 
net and gross indicate whether the dependent variable refers to net demand (f) or gross 
demand (ZD), respectively (see Chapter Three, section 5). Notice that while the constant 
(Const.) and some relative price term (either p/pe or p/Pprx) appear for all equations, the 
intermediate demand term (E*) only appears for the gross demand equations. The final demand 
term (E) appears for all the net demand equations, but only for some of the gross demand 
equations. Second, the following mnemonics are used for price deflators (pe or pr*) and 
constant dollar expenditure magnitudes (E) entering the demand equations. 


Data for Tables A. and ATI 


D = Deflator for total Gross National Expenditure. 
DND = Deflator for consumption expenditure on nondurable goods. 
DSD = Deflator for consumption expenditure on semidurable goods. 
DD = Deflator for consumption expenditure on durable goods. 
DS = Deflator for consumption expenditure on services. 
DMEP = Deflator for private investment expenditure on machinery and equipment. 


DMEG = Deflator for government investment expenditure on machinery and equip- 
ment. 


CPI = Total Consumer Price Index. 
CPIF = Consumer Price Index for total food. 


1 The OECD and U.S. Imports data were obtained from Organization for Economic Co- 
operation and Development (OECD), Statistics of Foreign Trade, Series B, Trade by Commodities, 
Analytical Abstracts, Vol. 6 and Addenda. The U.S. Wholesale Price Index was obtained from U.S. 
Department of Labor, Bureau of Labor Statistics, Wholesale Prices and Price Indices, 1957-59 = 
100, various issues. Where necessary, the OECD Imports data have been seasonally adjusted. 
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CPIND = 


CPID 
CPIt 


Consumer Price Index for nondurable excluding food. 
Consumer Price Index for durable goods. 


Consumer Price Index for tobacco products. 


USG United States Wholesale Price Index for grains. 
USL = United States Wholesale Price Index for lumber. 
USP = United States Wholesale Price Index for pulp and paper. 


USNF 
MP(8) 


BB(12) = 


United States Wholesale Price Index for non-ferrous metals. 
Selling price index for sector 8, Meat and Poultry. 


Selling price index for sector 12, Biscuit and Bakery. 


SC(13) Selling price index for sector 13, Sugar and Confectionery. 
OF(14) = Selling price index for sector 14, Other Food. 
ST(20) = Selling price index for sector 20, Synthetic Textiles. 


M(37) Shipments deflator for sector 37, Machinery. 
r = McLeod, Young, Weir Corporate Bond Yield Average, End of Quarter. 
X Price of Canadian dollars in terms of U.S. dollars. 
C = Total Consumption Expenditure in constant (1961) dollars. 

CND = Consumption Expenditure on nondurable goods constant (1961) dollars. 
CSD Consumption Expenditure on semidurable goods constant (1961) dollars. 
CD = Consumption Expenditure on durable goods in constant (1961) dollars. 

GS Consumption Expenditure on services in constant (1961) dollars. 
I = Total Private and Government Investment Expenditure in constant (1961) 
dollars. 
IME Total Private and Government Investment Expenditure on Machinery and 
Equipment in constant (1961) dollars. 
IMEP Total Private Investment Expenditure on Machinery and Equipment in 
constant (1961) dollars. 
IMEG Total Government Investment Expenditure on Machinery and Equipment 
in constant (1961) dollars. 
Me Total Private and Government Investment Expenditure on Construction in 
constant (1961) dollars. 
X = Total Canadian Exports of Goods and Services in constant (1961) dollars. 
OECDG = Total Imports by OECD Member Countries of Cereal and Cereal Prepara- 
tions plus Feeding Stuffs for Animals deflated by USG. 
OECDL Total Imports by OECD Member Countries of Lumber and Wood Products 
deflated by USL. 
OECDP Total Imports by OECD Member Countries of Pulp and Paper Products 
deflated by USP. 
USMNF Total Imports by United States of Non-ferrous Metals deflated by USNF. 


For the adjustment (or reconciliation) functions, average lags (in quarters) have been cal- 
culated from the formula (1 — a)/(1 — A) (1 — @A) in cases in which the lagged demand 
variable, JnD-; appears, where A is the coefficient on the lagged endogenous variable, JnS-1, 
and a is the coefficient on the current demand variable, /nD. In cases in which the lagged 
demand variable does not appear, the simpler formula A /(1 — 4) was used. It should, however, 
be noted that these equations simply serve the purposes of completing the system and reconcil- 
ing the two quantity variables. 
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TABLE AI 


Sectoral Cost-Price Equations, /n p 


R2 
Sector Constues. Dev.) U:L.Gy MPs eliag p ae Av. Lag 
1. Agriculture —0.46 0.18 0.35 eit 0.37 0.933 0.59 1329 
(ol 27)) 2473) ee SR48)" (2533) 8 (276) 1.65 M.P. Dev. 
—Lag NULC CEC 
Dev. 
2. Forestry —0.30 0.23 1.89 0.39 0.998 0.64 
(—0.73) (2.00) (3.26) (2.548) 2 
+Cum 0.67 
4. Metal Mines —2.05 Gal) 0.43 0.822 0:75 
(—2.51) (3.36) (2.68) 1.70 
5. Non-Metal —0.51 0.63 0.48 0.978 0.92 
Mines (—0.68) (2.13) (2.88) 2.01 
NULC —0.36 
6. Mineral —1.77 0.74 2.49 ORDi 0.940 1.33 
Fuels (—2.16) (2.50) (2.66) (3.95) P42 
+Cum 
8. Meat and —2.70 0.27 iol 0.996 0.00 1.00 
Poultry (—4.59) (3270) SCE 75) 2.03 NPE wee 
Lag OF 62 
AULC 
9. Dairy —0.70 0.35 On33 0.34 0.58 0.999 1.38 
Products C3 0) (2495) ts 639)-  Be21) 9 G581) 1.99 
—Dev. AULC 0.39 
10. Fruit and —0.13 0.06 Ge3a5 0.80 0.997 4.00 5.00 
Vegetable (—0.85) (1.35) (2.67) (9.66) 1.98 M.P Dev. 
Lag Dev. 0.23 
ii Feed 0.89 0.20 Osi 0.72 On9DS eee oy Spel 
Flour (4.85) (2.49) (210) (02459) ira | M.P Dev. 
Cereal —Lag —0.13 
Dev. 
12. Biscuit and —0.64 0.64 0.81 0.998 4.26 
Bakery (—2.68) (3937) “(137.34) 7 2712 
0.27 
13. Sugar and —4,20 0.96 3.06 0.79 0.977 3.76 4.76 
Confectionery (—2.80) (3.29) (Gels) (0328) eins M.P Dev. 
— Lag 0.59* 
Dev. 
14. Other Food —0.07 0.18 1.36 0.38 0.999 0.61 V.61 
(—0.15) (1.55) (4.49) (2.80) 2.23 M.P Dev 
+Lag 0.75 
Dev. 
15. Soft Drinks —0.76 1922 0.75 0.992 3.00 
(—6.83) (10.52) (28.44) 1.94 
16. Alcoholic 0.42 0.41 0.75 0.994 3.00 
Beverages (1.62) (2.28) (6.42) 2.00 
Owls 
17. Tobacco —0.53 0.57 Os72 0.996 2.57 
Products (—3.21) (4.00) (9.06) 2.00 
0.24 
18. Rubber 0.78 0.14 0.16 0.66 0.903 1.94 
Products (2.52) (1.92) (5.04) (7.84) 1.86 
+Dev. AULC 
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TABLE A.I—Continued 


R2/ 
Sector Const. Dev. U.LC. M.P. Lagp D.W./p_ Av. Lag 


19. Leather —0.46 0.06 1.49 0.28 0.999 0.39 

Products (—2.98) (3.38) (7.09) (2.96) 1.81 
Cum 0.21 

20. Synthetic —1.73 0.04 0.68 0.98 0.988 —- 

Textiles (—1.75) (2.42) (1.88) (21.48) 1.97 
NULC —0.05 

21. Cotton, —0.57 1.68 0.43 0.999 0.75 

Yarn Cloth (—2.09) (4.43) (2.56) 1.80 
On24* 

22. Knitting 0.93 0.012 0.80 0.999 4.00 

Mills Q201)) 3.(le/7) (7.96) 1.97 
+Cum 0.31 
23. Clothing —0.86 0.05 0.10 0.75 0.66 0.999 1.94 2.94 
Industries (—- 2435) (2229) (2230) 2 (G05) 6249) e227 01 M.P. Dev. 

Lag Dev. AULC —0.11 U.L.C 

24. Other Textiles 0.20 0.07 0.18 0.86 0.981 6.14 
(1-87) GET?) (2.21) (18.00) 1297 

Dev. 

25. Sawmills —0.82 3.16 —2.07 0.53 0.982 a= 
(—1.87) (5.53) (—3.56) (3.46) 1.97 
M.P. Lag 0.25 

M.P. 

26. Furniture and 0.84 0723 0.59 0.997 1.44 

Fixtures (2.80) (3.69) (4.74) 1.99 
NULC 0.09 

27. Other Wood —0.82 0.05 122 0.50 0.993 1.00 2.00 

Industries (—7.49) (1.23) (9.03) (8.37) 1287 M.P. Dev. 
Lag Dev. 
28. Pulp and 0.42 0.08 0.54 0.66 0.972 1.94 
Paper (2.06) (3.19) (4.66) (8.22) 1.98 
Cum 
29. Other Paper —0.03 0.11 0.74 0.44 0.999 0.79 29 
(—0.10) 757)%  (4.68)— *Ge57) 1.86 M.P.. UeigG: 
Awt 0.19 
AULC 

30. Printingand —1.17 0.27 0.36 2.34 0.999 0.00 1.00 

Publishing (—7.90) (3.07) (4.28) (10.10) 1.79 M.P. Dev. 
Lag Dev. AULC —0.37 U.L.C 

31. Iron and 0.46 0.07 Oett 0.19 0.70 0.999 2.33 

Steel (OS71)) “Gol2) 7G 16))- C.13) e396) 1.98 
Dev. AULC 0.67 

32. Smelting and —0.28 0.06 0.30 0.41 0.43 0.982 0.75 
Refining (—2.25) (1.74) (3.68) (3.30) (3.26) 1E77 

+Cum AULC 

33. Other —0.28 0.21 0.76 0.55 0.999 1.22 2022 
Primary (—2.02) (3.62) (531) (6252) 2200 M.P Dev. 
Metal +Lag 0.45 

Dev. 

34. Fabricated —3.00 0.38 2.43 0.859 0.00 1.00 
Structural (—2.82) (3.98) (5.24) 1.95 M.P.. ,UiLA.G 
Metal Lag =().12 

AULC 
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Sector 


Metal 
Stampings 


Re 


Other Metal 
Working 


36. 


37. Machinery 


38. Aircraft 


39. Motor 


Vehicles 


40. 
Parts 


Other 
Transport 
Equipment 
Electrical 
Appliances 


41. 


42. 


Electrical 
Industrial 
Equipment 


43. 


Communica- 
tions 
Equipment 


44, 


Other 
Electrical 
Products 
Non- 
Metallic 
Minerals 
Petroleum 
and Coal 


45. 


46. 


48. 


Paint and 
Varnish 


50. 


51. Pharmaceu- 


ticals 
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TABLE A.I—Continued 


Motor Vehicle 


Const Dev. 
—1.50 0.04 
(—3.08) (1.59) 
+Cum 
0.70 
(2.36) 
—0.75 0.19 
(—1.75) ..2.88) 
Awt Dev. 
0.14 0.012 
(1.79) (3.34) 
Cum 
0.39 
(0.97) 
0.76 0.06 
(2.65) (2.46) 
—Lag 
Dev. 
—14.11 0.19 
(—4.14) (1.93) 
Lag Dev. 
—0.02 0.009 
(—0.18) (2.28) 
+Cum 
O722 0.24 
(0243) {3-50) 
Awt 
Dev. 
0.36 0.05 
(3953) oe GZel7) 
+Cum 
(ope) 0.03 
(2,92) * "(1..83) 
— Dev. 
0.62 0.02 
(2.87) (3.06) 
Cum 
0.63 0.34 
(6 ey en 2 oD) 
+ Lag 
Dev. 
0.37 0.08 
(2.27) (3.74) 
+Cum 
0.68 
(Ar) 


R2/ 
OU.CPIV:EP. galas pybiwW-/p 

0.42 1.60 0.932 
(5.38) (5.75) 2.03 
AULC 

0.08 1.02 0.27 0.999 
(2730 (5236) (1 79) ote S1 
AULC 0.52 

2.36 0.839 
(12.59) 1.93 
Beg 0.97 0.999 
(39 2351)I9(59.950) 392 
M.P.— —0.39 
Lag M.P. 

0.04 OFl5 0-7) 0.997 
(2218) nae) Lae Cia.) melee 7 
NULC 0.11 

0.59 0.51 0.999 
(3°56) > G41) 4° 1:98 
0.21 

0.93 6.66 0.904 
(3.08) (6.90) 192 
NULG 07212 

0.023 0.072 0.94 0.999 
(2548)) (4.66) (27.50) "2. 14 

Lag —0.32 
AULC 

(0 yx 0.31 0.47 0.998 
(3767) (3290) 9 G62) erin 

Awt 0.21 
AULC 

6.33 0.92 0.999 
(18.92) (41.64) 1.97 
M.P.— —0.31 
Lag M.P. 

0.25 0.61 0.998 

(3.83) (5.43) 1.83 

0.24 

0.30 0.57 0.995 
(3.38) (4.41) 1.94 
NULC 0.06 

0.11 0.76 0.996 
(2.93) (Cisse rel 

Lag 0.20 
AULC 

0.05 0.87 0.996 
(1.79) (16.78) 1.98 
AULC —0.12 

0.08 0.45 0.58 0.997 
(1225 )a (Ge 20 ee 05) ee 
NULC —0.12 


AV. 


0.00 


Or 


0.89 


4.17 


6.69 


1.38 


Lag 


2.00 
Dev. 


2.04 
Dev. 


1.00 
Dev. 
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TABLE A.I—Continued 


R2/ 
Sector Const. Dev. U.L.C. M.P. Lagp D.W./p_ Av. Lag. 

52. Plastics 0.32 0.08 0.93 0.999 — 
and Other (0.76) (2.23) (10.06) 1.90 
Chemicals — Dev. 0.26 

53. Miscellaneous —2.64 0.48 pk ey 0.995 0.00 
Manufs. (—3.48) (2522) (3238) Lend 
AULC 0.61 


545) Construction sa— 72 0.24 0.32 0.68 0.77 0.998 U3 0.57 
(27.04) (1.66) (2.16) S989) 211) 3 MP. ULES 
NULC_ Lag M.P. Lag 0.90 


NULC M.P. 
55. Wholesale and 1.36 0.78 2.89 0.965 0.00 1.00 
Retail Trade (3.74) (2.40) (9.08) 1.80 M.P. Dev. 
Lag Dev. 0.18 
56. Transport and —0.99 0.29 Seo 0.830 0.00 
Storage (—2.12) (2.28) (8.48) 1.89 
AULC 
57. Communica- —0.08 1.70 0.69 O79 (20s 
tions (—0.59) (3.00) (6.64) 2.13 
58. Utilities 0.09 0.14 0.21 1.88 OF2h 0.9717 027 1.27 
(0.36) (4.95) (3.30) (9.34) (2.18) 1.73 M.-P. Bul GS 
Cum Lag Dev 
NULC 
59. Finance, 0.48 0.40 0.10 0.47 0.79 0.999 3.76 
Insurance (1.77) (2.84 (2.94) (1.86) (8.42) 2.08 
Real Estate Dev. AULC /n (+r) —0.36 
60. Business and —0.41 0.03 ie 2 0.69 0.999 2.23 
Personal (—2.03) (124) pea (22574) R789) Rae LES9 
Services NULC 0.23 
61. Hotels and —0.10 0.13 0.12 0.36 0.75 0.999 3.00 4.00 
Restaurants (—0.28) (2.41) (2.11) (1.54) (10.79) 2.01 M.P: ULC 
Lag Lag 0.30 Dev. 
Dev. NULC 
Frequency of ay 36 30 48 47 


Occurrence 
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TABLE A.II 


Sectoral Demand Equations, /n f or In ZD 


Sector Const. p/pr E* E R2 D.W. p 
1. Agriculture —1.03 —0.52 1.04 0.16 0.724 1.91 
Gross (—0.46) (—3.53) (3.23) ©.03) 
USG D OECDG 
2. Forestry 1.49 —0.56 0.40 0.29 0.983 2.00 —0.14 
Gross (3.54) (—2.60) (3.09) (4.90) 
D D x 
4. Metal Mines 1.30 —0.67 0.43 0.32 0.992 1.94 0.75 
Gross (1519) 4295) (2553) Gale) 
D D xX 
5. Non-Metal Mines —0.05 —0.58 1ei2 0.979 1.82 0.35 
Gross (—0.08) (—4.66) (8.32) 
D D 
6. Mineral Fuels —4.74 —0.02 0.99 0.53 0.988 1.75 0.38 
Gross (—3.45) (—0.16) (3.75) (7.00) 
D D x 
8. Meat and Poultry —0.80 —0.46 0.83 0.965 2.02 0.24 
Net (—1.23) (—2.37) (12.02) 
DND CND 
9. Dairy Factories 2.64 —0.79 0.43 0.998 1.92 0.38 
Net (7.03) (—6.01) (10.86) 
DND CND 
10. Fruit and Vegetable —1.77 —1.04 0.80 0.989 2.11 0.50 
Net (—2.56) (—2.71) (10.86) 
OF(14) CND 
11. Feed, Flour, Cereal 6.67 —0.35 —0.05 O.975, 1:43 0.75 
Gross (5.22) (—1.39) (—0.25) 
SC(13) SC(13) 
12. Biscuit and Bakery 1.59 —1.10 0.48 0.986 2.09 0.30 
Net (3.42) (—4.47) (9.68) 
DND CND 
13. Sugar and Confectionery 3.55 —0O.27 0.18 0.976 2.43 0.62 
Net (2.42) (—2.13) (1.18) 
BB(12) CND 
14. Other Food —0.32 —1.10 0.70 0.993 1.80 0.77 
Net (—0.25) (—2.23) (4.95) 
BB(12) CND 
15. Soft Drinks —8.37 —0.13 1.44 0-974 92553 0.79 
Net (—3.93) (—0.88) (6.36) 
SC(13) CND 
16. Alcoholic Beverages —3.47 —0.39 1.04 0.922 2.02 —0.09 
Net (—4.06) (—2.10) (11.34) 
MP(8) CND 
17. Tobacco Products 1.70 —0.68 0.42 0.863 2.04 0.26 
Net (1.29) (—1.45) (3.00) 
CPIF CND 
with 
CPIT 
18. Rubber Products —1.66 —1.00 0.26 0.61 0.993 1.87 0.77 
Gross (—0.88) (—3.92) (2.11) (@.79) 
D D C 
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TABLE A.II—Continued 


Sector Const. p/Pz Be E R2 DW. p 
GS a ee 18) ee ee eee eee 
19. Leather Products 3.06 —0.73 0.26 0.993 1.85 0.42 
Net (5.67) (—2.37) (4.52) 
DND CND 
20. Synthetic Textiles —1.88 —0.73 he BP 0.993 2.24 0.64 
Gross (—2.05) (—4.01) (8.23) 
D D 
21> Cotton, Yarn-and Cloth’ — 15 5303.69 1.19 0.981 1.88 0.65 
Gross (—1.04) (—4.41) (5.42) 
ST(20) ST(20) 
22. Knitting Mills —1.71 —1.18 0.86 0.986 1.88 0.73 
Net (—0.62) (—2.03) (2.51) 
DSD CSD 
23. Clothing 1.00 2.44 0.61 0.849 1.97 0.22* 
Net (2.30) (3.71) (13.16) 
CPIND CND 
24. Other Textiles —7.85 —0.19 iS 0.85 0.997 2.26 0.76 
Gross (—6.64) (—2.76) (6.81) (4.16) 
D D C 
25. Sawmills 1.50 —0.06 0.79 0.10 0.990 2.20 0.66 
Gross (0.95) (—0.18) (7.13) (1.16) 
USL D OECDL 
with x 
26. Furniture and Fixture 2.97 —1.39 0.35 0.988 2.02 0.90 
Net (3.27) (—1.58) (3.19) 
CPI CD 
27. Other Wood Industries 1.57 —0.22 0.57 0.07 0.997 1.87 0.81 
Gross (2.50) (—1.86) (8.15) (1.72) 
USL D OECDL 
with x 
28. Pulp and Paper 1.27 —0.77 0.94 0.20 0.988 1.91 —0.13 
Gross (3.38) (—2.48) (14.21) (3.59) 
USP D OECDP 
29. Other Paper Products —0.41 —0.79 1.10 0.985 1.92 —0.02 
Gross (—0.63) (—1.76) (10.47) 
GEI CPI 
30. Printing and Publishing —1.28 —0.34 0.86 0.998 2.21 0.46 
Net (—3.32) (—2.15) (20.93) 
CPI CND 
31. Iron and Steel 2.52 —0.98 0.63 0.988 2.04 , 0.77 
Gross (3.32) (—5.04) (5.85) 


M(37) M(37) 
32. Smelting and Refining 5.41 —0.11 0.28 0.08 0.981 1.81 0.23 


Gross (13.49) (—0.47) (4.31) (1.93) 
USNF D USMNE 
33. Other Primary Metal —12.44 —2.21 2.76 O78I3e ues 0.58 
Gross (—6.80) (—3.39) (10.00) 
M(37) M(37) 
34. Fabricated Struct. 0.72 —0.28 0.88 0.968 0.89 0.90 
Metal 
Gross (0.62) (—2.40) (4.30) 
D D 
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TABLE A.II—Continued 


Sector 


Const. 


P/Pr E* E 


R2 


D.W. p 
35. Metal Stampings —1.14 —0.49 0.80 OF27 0.998 2.07 0.70 
Gross (—2.43) (—4.97) (5.61) (2.08) 
D D I 
36. Other Metal Working 1.18 —0.90 0.85 O39957 aad 0.84 
Gross (1.44) (—1.63) (7.06) 
D D 
37. Machinery —0.23 —0.43 0.70 0.36 0.996 1.80 0.90 
Gross (=-0.38) \(—S.05) 1°G.64) 14.16) 
DMEP DMEP IMEP 
38, Aircraft 1.88 —0.21 0.69 0.656 0.39 
Net (3.97) (—0.83) (7.60) 
DMEG IMEG 
39. Motor Vehicles — Jee 2410 2.09 0.873 1.96 0.15 
Net (—8.90) (—1.24) (16.46) 
DD CD 
with 
l--r 
40. Motor Vehicle Parts 0.50 —2.38 0.87 0.988 1.77 0.48 
Gross (1.75) (—7.91) (9.51) 
D D 
41. Other Transport —3.77 —0.30 WS 0.922 0.88 
Equipment 
Net (—7.43) (—1.64) (18.48) 
DMEP IME 
with 1+r 
42. Electrical Appliances 1.00 —3.21 0.57 0.915 2.02 —0.20 
Net (0.95) (—1.62) (4.86) 
CPID CD 
with I-++r 
43. Electrical Indust. 0.40 —0.97 0.52 0.34 0.982 2.04 0.47 
Equip. 
Gross (0.68) (—2.48) (3.37) (2.47) 
DMEP DMEP_ IMEP 
with l+r 
44. Communications —0.89 —0.97 1.25 0.988 1.76 0.45 
Equipment 
Gross (—2.33) (—4.87) (19.29) 
D D 
45. Other Electrical 0.43 —2.63 0.52 0.34 0.981 2.08 0.43 
Products 
Gross (0.47) (—2.86) (3.44) (1.70) 
DD DD CD 
46. Non-Metallic Minerals —0.06 —1.96 0.76 O21 0.995 1.85 0.65 
Gross (—0.05) (—2.35) (4.71) (1.49) 
DD DD CD 
48. Petroleum and Coal 5.55 —1.28 0.24 2995 meen 0.44 
Gross (5.48) (—3.87) (1.58) 
DND DND 
50. Paint and Varnish 3.12 —0.73 0.43 0.966 1.92 —0.26 
Gross (7.64) (—1.28) (4.83) 
DSD DSD 
65 
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TABLE A.JI—Continued 


Sector Const. p/pE [Bh i R2 D.W. p 
51. Pharmaceuticals —4.00 —0.91 1.06 0.928 2.00 0.05 
Net (—1.85) (—1.20) (4.52) 
DND CND 
52. Plastics and —1.66 —0.69 WN Ade 0.992 1.89 —0.04 
Other Chem. 
Gross (—2.46) (—5.20) (12.65) 
D D 
53. Miscellaneous Manufs. —2.15 —0.50 0.68 0.52 0.998 2.07 0.57 
Gross (—2.60) (—4.61) (5.33) (3.20) 
DND DND CND 
54. Construction —1.87 —0.44 0.38 0.93 0.998 1.92 0.46 
Gross (—2.28) (—1.17) (2.29) (7.50) 
D D IC 
55. Wholesale and 1.90 —0.23 0.51 0.35 0.999 2.00 0.28 
Retail Trade 
Gross (3.40) (—2.59) (5.99) (2.85) 
DS DS CS 
56. Transportation lho. ee - Onl? 0.66 0.56 0.998 1.77 0.42 
and Storage 
Gross (—3.87) (—2.69) (4.59) (3.64) 
D 1B) CS 
57. Communications —3.20 —0.37 0.47 0.79 0.999 1.89 0.80 
Gross (—4.39) (—2.13) (3.60) (5.62) 
D D CS 
58. Utilities —3.05 —0.50 0.88 0.43 0.999 2.16 0.90 
Gross (—2.27) (—2.44) (4.38) (1.95) 
D D C 
59. Finance, Insurance 2.37 —0.41 0.25 0.50 0.999 1.84 0.90 
Real Estate 
Gross (4.99) (—1.83) (3.42) (6.38) 
DS DS CS 
60. Business and —1.29 0.02 0.47 0.64 0.999 1.85 0.31 
Personal Services 
Gross (—3.67) (0.14) (6.46) (7.05) 
D D CS 
61. Hotels and Restaurants 1.76 0.35 0.61 0.999 1.60 0.82 
Net (1.70) (1.10) (5.49) 
DS CS 
Frequency of Occurrence ay a7 a7 43 
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TABLE A.III 


Sectoral Adjustment Equations, /n S 


Av. 

Sector ip D Sein ye S21 R2 D.W. p Lag 

8. Meat and Poultry 0.42 0.58 OF9S0man le 72 1.4 
(3.61) (5.01) 

9. Dairy Factories 0.29 0.72 05959" 1.94 3.6 
(4.60) (11.80) 

11. Feed, Flour and Cereal 0.07 0.10 0.83 OF9Z97 Ie S6 348 
(2520) 8 561 ee 12330) 

12. Biscuit and Bakery 0.51 0.48 0.992 1.13 0.90 0.5 

(6.30) (5.89) 

16. Alcoholic Beverages 0.24 0.76 0.992 2.20 —0.39 654 
(2.26) (6.93) 

17. Tobacco Products 0.12 0.88 0.847 1.92 7.4 
(1.75) (13.12) 

18. Rubber Products -60 —0.52 0.92 OLS1 27 a1F909 11.4 
(2567) (=2742)% (10723) 

19. Leather Products 0.48 0.52 0.981 1.80 0.21 1.1 
(4.38) (4.68) 

20. Synthetic Textiles OFS6— 2-07-45 0.90 0.995 1.85 —0.25 8.8 
(3.53) (—2753) (17.43) 

21. Cotton, Yarn and Cloth 0.69 —0.32 0.63 ORAS Pez SUS 15. 
(4.63) (—1.61) (3.81) 

22. Knitting Mills 0.05 0.96 02995 392520 0.43 19.0 
(0.79) (167225) 

23. Clothing 0.46 O73 0.997 1.62 0.90 0.5 

(8.54) (9.84) 

24. Other Textiles Oni 0.88 0.995 1.82 0.71 8.4 
(1.15) (8.69) 

26. Furniture and Fixture 0.16 0.85 0.998 2.13 0.80 6.7 
(1.93) (10.33) 

28. Pulp and Paper 0.65 OF35 02965 is 0.5 
(5.58) (2.97) 

29. Other Paper Products 0.47 0.53 0.996 2.07 0.68 ea 
(5.07) (5.72) 

31. Iron and Steel 1.17 —0.55 0.37 0.981 1.31 —0.5 
(15.46) (—3.22) (2.40) 

32. Smelting and Refining 0.29 0.71 0.939 2.01 —0.17 2.4 
(2.39) (5.85) 

33. Other Primary Metal 0.29 —0.29 1.00 0.998 2.23 —0.61 — 
(4.00) (—4.50) (73.09) 

36. Other Metal Working 0.33 0.23 0.44 0.996 2.20 0.82 1.4 
(3.80) (2.33) (3.07) 

39. Motor Vehicles 0.66 0.34 0.995 1.84 —0.45 B54 
(9.23) (4.76) 

40. Motor Vehicle Parts 0.13 0.87 0.961 2.09 Ons 
(1.79) (11.89) 

42. Electrical Appliances O237 0.64 0.945 2.14 ey 
(4.23) (7.31) 

43. Electrical Industrial 0.34 0.24 0.42 0.990 2.14 0.80 a3 
Equipment (5638 )ee( 238) 10) 

44. Communications O71? 0.84 0.988 1.85 0.32 4.9 
Equipment (3.09) (15.96) 

45. Other Electrical Products 0.31 0.70 0.889 2.05 0.30 Phe) 
(Zao) (6.25) 
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TABLE A.III 


Sectoral Adjustment Equations, /n S 


Av. 
Sector nD mD-, InS- R2 D.W. p Lag 
46. Non-Metallic Minerals 0.60 —0.27 0.66 0.946 1.85 2.0 
(5.14) (—1.76) (4.95) 
48. Petroleum and Coal 0.61 0.39 0.956 2.22 0.6 
(4.91) (3.10) 
50. Paint and Varnish 0.60 0.40 0.967 2.04 0.41 0.4 
GO°27) = (6.71) 
51. Pharmaceuticals 0.44 0.57 0.978 2.05 0.44 0.6 
(4.87) (6.40) 
52. Plastics and Other 0.09 0.91 0.982 1.97 0.23 10.1 
Chemicals (0.91) (8.70) 
Frequency of Occurrence 28 16 2] 
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APPENDIX B 


SECTORAL WAGE AND EMPLOYMENT FUNCTIONS 
FOR THE CANADIAN ECONOMY 


1. The purpose of this appendix is to report the results of a subsidiary econometric exploration 
of the determinants of sectoral employment and sectoral wages. The form of the sectoral 
employment functions is basically consistent with the marginal product of labor side-relation 
of a constant-elasticity-of-substitution production function. This side-relation may be repre- 
sented as a log-linear relationship between the “effective” labor input (or the labor input 
measured in efficiency units), the product wage of the “effective” labor input, and the level 
of output. 

Since actual employment need not be equal to desired employment, an adjustment function 
based on this marginal-product side-relation was estimated. Thus, the “‘effective’ labor 
input proxy, /n Lj + tr (In S; — In Lj) was regressed on output, /n S;, output lagged one quarter, 
the “‘effective’’ product-wage proxy, /n wj — In pj — tr (In Sj; — In Lj), and the lagged endo- 
genous variable. The data span is, as before, the 36 quarterly observations, 1961 to 1969, 
inclusive, though of course one observation is used up in the lag process. The results of these 
simple least-squares regressions are reported in Table B.I. R2, D.W., and p are the overall 
coefficient of determination (adjusted for degrees of freedom), the Durbin-Watson statistic 
and the first-order auto-correlation coefficient obtained from the Hildreth-Lu iterative proce- 
dure. t-statistics are reported in brackets below each estimated coefficient. Av. Lag. refers to 
the average lag, in quarters, calculated by the formula 1/(1—A), where A is the coefficient of 
the lagged endogenous variable, except in cases where lagged output appears as a regressor. 
In these latter cases, the average lag behind output is calculated by the formula (1—a)/(1—A) 
(1—a@A), where A is the coefficient of the lagged endogenous variable and a is the coefficient of 
the current output variable. Regressions without a constant term have been reported except 
where the constant term was significantly different from zero at the five per cent level. 

By and large, the estimated employment equations show very high R2’s and reasonable 
D.W.’s (often after a Hildreth-Lu transformation). In some (mainly nonmanufacturing) 
sectors, the high R2’s may in part arise because sectoral labor input measures are often used 
as major ingredients in the construction of sectoral output measures. But, on the whole, the 
equations indicate the importance of sectoral output levels in the explanation of sectoral 
employment levels. The average lags of sectoral employment variables behind sectoral output 
variables are distributed for the 57 sectors as follows: 


(a) under two quarters, 13 

(b) two to four quarters, 11 
(c) four to six quarters, 8 

(d) six to eight quarters, 8 

(e) eight to 10 quarters, 7 

(f) more than 10 quarters, 3 
(g) undefined or unreliable, 7.1 


These average lags, which are calculated from the assumption of a geometrically-distributed 
lag form, indicate quite dramatically the source of cyclical variability in measured labor 
productivity or output per person employed that has been referred to earlier. 

A significant (negative) effect from the product-wage to employment was found for only 
seven of the 57 sectors. The seven sectors concerned are: 


17. Tobacco Products 

19. Leather Products 

20. Synthetic Textiles 

25. Sawmills 

28. Pulp and Paper 

32. Smelting and Refining, and 
57. Communications. 


1 “Undefined” is meant to imply that the method of calculating the average lag is not applicable, 
while “unreliable” is meant to imply that neither output variable is significantly different from zero 


at the five per cent level. 


APPENDIXES 69 


The fact that the product wage did not appear to be a significant explanatory variable in the 
remaining fifty sectors may be rationalized in at least two different ways. First, it may well be 
that the possibilities of substitution between labor and other productive inputs in the short 
run are fairly limited. Secondly, because labor inputs in any given productive sector are 
obviously not homogeneous, to treat these inputs as a single aggregate may not only be in- 
appropriate but also lead to the insignificance of estimated wage elasticities of employment 
demands. It is perhaps worth noting, however, that of the seven sectors listed above three 
(sectors 25, 28, and 32) are among Canada’s major exporting sectors. 


2. The sectoral wage equations which are reported herein explain sectoral wage levels as 
measured by average weekly wage and salary figures in index number form (quarterly for 1961 
to 1969, inclusive). The basic hypothesis underlying these equations is that the wage level in 
any given sector adjusts to the desired wage level which in turn is a function of (a) internal 
sectoral variables such as sectoral employment levels and sectoral labor productivity (in 
value terms), and (b) external sectoral variables affecting the opportunity cost to labor of 
working in a particular sector, such as the overall unemployment rate (or transformations 
thereof), consumers’ prices and an aggregative wage index. 

The equations are specified entirely in log-linear form so that elasticities are reported 
throughout. The results obtained from a simple least-squares regression procedure are pre- 
sented in Table B.[J. In this table, Const. refers to the Constant, W refers to an overall wage 
index (Average Weekly Wages and Salaries, Industrial Composite,2 which includes almost 
all sectors except Agriculture and Public Administration), Lj refers to the sectoral employment 
index, Prod’y refers to the sectoral value productivity of labor (pjS;j/L;), U refers to the overall 
Canadian unemployment rate,3 seasonally adjusted, U* refers to the cumulated value of Jn U 
minus mean (/n U), which when associated with the wage /evel wj gives a Phillips-curve effect, 
CPI is the all-items Consumer Price Index,4 and lag w is the lagged endogenous variable. 
All data (except the CPI) are seasonally adjusted quarterly series for 1961 to 1969 inclusive. 
R2 and D.W. have the usual connotations, while p is the first-order auto-correlation coefficient 
derived from a Hildreth-Lu iteration procedure, as before. The average lags are calculated 
from the formula 4/(1—A) where X is the coefficient of the lagged endogenous variable. One 
should note in the tables that if the overall wage index W appears in the equation there is no 
reason to suppose that the unemployment variables should have negative signs or that the 
CPI variable should have a positive sign, since one is in a Sense comparing the performance of 
the sectoral wage and the overall wage index with regard to their respective responses to theSe 
variables. 

The 57 sectors may be sorted into three categories depending upon which variables have a 
significant effect on the sectoral wage level. First, there is the category in which either the in- 
ternal productivity variable (the value productivity of labor) appears to have a significant 
positive effect on the wage level, or the internal employment variable appears to have a signi- 
ficant positive effect on the wage level. The productivity variable appears to be significant for 
the five sectors: 


1. Agriculture 
15. Soft Drinks 
17. Tobacco Products 
33. Other Primary Metals, and 
43. Electrical Industrial Equipment. 


The employment variable appears to be significant for the six sectors: 


28. Pulp and Paper 

40. Motor Vehicle Parts 

54. Construction 

58. Utilities 

59. Finance, Insurance and Real Estate, and 
60. Business and Personal Services, 


though for sector 59 the significance is, at best, marginal. In the remaining 46 sectors, neither 
internal sectoral variable appears to be significant. 


2 DBS Catalogues 72-201 and 72-504, Op. Cit. 
3 Canadian Statistical Review, DBS Catalogue 11-003, various issues. 
4 DBS Catalogue 62-002, Op. Cit. 
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It is important to note that in the six sectors where the internal employment variable appears 
to be significant, sectoral employment growth has an independent effect on the pace of wage 
inflation. Rapid (and perhaps unstable) expansion of employment within these sectors may 
set in motion emulatory wage effects in other sectors. Notable among these (quantitatively 
important) sectors is the Construction Industry. But Pulp and Paper, Motor Vehicle Parts 
and the tertiary sectors should also be carefully noted. 

Although direct sectorally-specific demand effects on wage levels can be found only for a 
few sectors, indirect overall demand effects (reflected through U and U*) can be found in 
many sectors. The second category of sectors are those for which neither internal sectoral 
variable appears to be significant at the five per cent level but at least one of JnU and U* does 
appear to be significant. Included in this category are the 25 sectors: 


4. Metal Mines 35. Metal Stampings 
8. Meat and Poultry 37. Machinery 
10. Fruit and Vegetable 38. Aircraft and Parts 
11. Feed Flour and Cereal 39. Motor Vehicles 
14. Other Food Processors 41. Other Transportation Equipment 
19. Leather Products 42. Electrical Appliances 
20. Synthetic Textiles 45. Other Electrical Products 
21. Cotton, Yarn and Cloth 46. Non-Metallic Minerals 
24. Other Textile Products 48. Petroleum and Coal 
27. Other Wood Industries 51. Pharmaceuticals 
30. Printing and Publishing 56. Transport and Storage, and 
31. Iron and Steel 61. Hotels and Restaurants, 


34. Fabricated Structural Metal 


though sectors 27, 48, and 51 are marginal inclusions. 
The third category of sectors are those for which neither internal variable appears to be 
significant nor do either of U or U*. Included in this category are the remaining 21 sectors: 


2. Forestry 26. Furniture and Fixture 
5. Non-Metal Mines 29. Other Paper Products 
6. Mineral Fuels 32. Smelting and Refining 
9. Dairy Products 36. Other Metal Working 
12. Biscuit and Bakery 44. Communications Equipment 
13. Sugar and Confectionery 50. Paint and Varnish 
16. Alcoholic Beverages 52. Plastics and Other Chemicals 
18. Rubber Products 53. Miscellaneous Manufactures 
22. Knitting Mills 55. Wholesale and Retail Trade, and 
23. Clothing Industries 57. Communications 


25. Sawmills 


The only variables that appear to be significant in the wage equations for these sectors are 
the overall wage index, the Consumer Price Index and the lagged endogenous variable.5 For 
the 57 sectors as a whole, the average lags are distributed as follows: 


(a) Zero, 18 

(b) Zero to one quarter, 18 
(c) one to two quarters, 13 
(d) more than two quarters, 8. 


From the point of view of the empirical chapters of this monograph (notably Chapter Three, 
section 7), the upshot of these empirical results is that one can trace little effect of sectoral 
prices back onto either sectoral employment or sectoral wages, but that there are obvious 
sectoral output effects back onto sectoral employment and thence (in some quantitatively im- 
portant cases) onto sectoral wages. Although the average lags in the wage and employment 
equations have been estimated on the assumption of geometrically distributed lag forms 
(after the Koyck transformation) and current sectoral variables do appear to be significant in 
these equations, the fact that there appear to be substantial lags in the output-employment 
link suggests that normal unit labor costs may be taken to be predetermined from the point 
of view of the sectoral cost and demand equations. 


5 For some of these sectors, it appears that the sectoral wage index has been constructed from 
the aggregate index! This is particularly evident in the case of sector 2, Forestry. 
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The fact that sectoral variables appear to be rather unimportant while the overall wage 
index is of dominant importance in the determination of sectoral wage levels points out the 
inappropriateness of studying wage behavior on the basis of an industrial rather than an 
occupational classification. Indeed, the forces which determine wage inflation in Canada 
transcend the boundaries of the standard industrial classification. 

3. Some inferences about the cyclical movements of relative wages may be drawn from an 
examination of the wage equations. However, the partial effects of Jn U and U* on /n w are 
not by themselves a reliable basis from which to draw these inferences. To illustrate this 
point, let the sectoral equation and the corresponding aggregate equation be, respectively, 


anmU+BmM@W+AlInw-,, and 
6maU+ y ln W-4. 


B.1 Inw 
In W 


Then, in the short run (with w-; and W-, given) one has: 


B.2 (nw — InW)g = a + (B —1) 6, 


dinuU 


while in the long-run (with w-; = w and W_; = W), one has: 

a (B+A—1) (6) 
(naw — InW), = — + ———_ —. 
dinU 1-2z 1-Az 1-y 


B.3 


Obviously, if 6<0, the short-run responsiveness of the relative wage to changes in the un- 
employment rate is equal to a only if B = 1, while the long-run responsiveness is equal to 
a/(1—A) only if B = 1—X. Thus, the partial coefficient is not necessarily an adequate guide 
to cyclical movements in relative wages, for in general one must consider the impact of the 
unemployment rate on the overall wage index as well. 


In general, one might suppose that § is negative. This hypothesis is certainly not rejected 
by the following aggregate wage equation explaining /n W, 


B.4 Const. nu ix In CPI In W_-1 R2 = 0.999 
=) —0.011  —0O.001 0.19 0.90 D.W. = 2.27 
(—0:98) (—2.38) (1.01) (0.91) (7.41) Av. Lag = 9.00 


an explanation which suffers from high multicollinearity between /n W_, and the variables 
U* and /n CPI. 


Keeping these comments in mind, and noting the imprecision of the various point estimates, 
calculation of sectoral elasticities with respect to U (or U*) did not seem to be warranted. 
However, since a list of sectors for which the overall cyclical effect (in both the short run 
and the long run) appears to be unambiguous may be useful for comparison with cross- 
sectional information about the degree of unionization, etc., such a list is presented below. 
Only those sectors for which U (or U*) has a significant partial or direct effect on w have been 
considered eligible for inclusion in the list. Thus the only sectors included are those for which 
the indirect effects do not appear to offset the direct effects, so that the total effect has the 
same sign as the partial effect. In the list below, the + symbol means that the relative wage 
of the sector in question tends to improve in times of high unemployment, while the — symbol 
means the opposite. 


10. Fruit and Vegetable (—) 39. Motor Vehicles (+) 

11. Feed Flour and Cereal (+) 40. Motor Vehicle Parts (+) 

14. Other Food Processors (—) 41. Other Transport Equipment (+) 
15. Soft Drinks (—) 42. Electrical Appliances (+) 

17. Tobacco Products (+) 45. Other Electrical Products (+) 
19. Leather Products (+) 46. Non-Metallic Minerals (+) 

27. Other Wood Industries (—) 48. Petroleum and Coal (—) 

30. Printing and Publishing (+) 51. Pharmaceuticals (—) 

31. Iron and Steel (+) 56. Transport and Storage (+) 

34. Fabricated Structural Metal (—) 61. Hotels and Restaurants (—). 


35. Metal Stampings (+) 
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TABLE B.I 


Sectoral Employment Functions, /n Lj + tr(/in Sj — In Lj) 


Lagged Product Lagged R2/ Ay. 

Sector Const. Output Output Wage Employ D.W./p Lag 

1. Agriculture 0.07 0.93 0.972 14.3 
(1.76) (23.14) 1.93 
0.16 

2. Forestry 0.56 0.44 0.951 0.8 
(4.77) (3.79) 1.92 
0.35 

4. Metal Mines 0.55 —0.44 0.90 0.955 8.9 
(7.96) (—4.42) (10.10) 2.28 

5. Non-Metal Mines 0.05 0.96 0.994 24.0 
(0.89) (18295) anos 

6. Mineral Fuels 0.05 0.95 0.999 20.0 
(1.17) (20.40) 1.93 
—0.23 

8. Meat and Poultry 0.39 0.61 0.999 1.6 
(4.40) (6.80) 2.23 
—0.41 

9. Dairy Factories 0.05 0.95 0.985 20.0 
(1.37) (27.74) 1.46 

10. Fruit and Vegetable 0.55 0.45 0.986 0.8 
(3.91) (3.22) 1.88 
—0.18 

11. Feed, Flour, Cereal 0.16 0.84 0.995 Sy5) 
(3.41) (17.78) 1.90 
0.24 

12. Biscuit and Bakery 0.48 —0.37 0.89 0.997 8.3 
(4.42) (—3.05) (7) eee Oe | 
0.19 

13. Sugar and Confectionery 0.16 0.84 0.992 6.3 
(2.48) (12.69) 1.96 
—0.20 

14. Other Food 0.08 0.92 0.984 12.5 
Cla2 1) (13250) weno 
15. Soft Drinks —0.05 1.05 0.994 
(—1.29) (26.57). ).44 

16. Alcoholic Beverages 0.15 0.86 0.998 Sin 
(2.68) (3.27) ea eG 
—0.17 

17. Tobacco Products 0.58 —0.64 0.42 0.952 0.7 
(4.48) (—2.29) (3.29) 1.96 
0.23 

18. Rubber Products 0.32 —0.24 0.93 (QE Mey = 16 VA!) 
(6.03) (—4.54) (21.88) 1.86 

19. Leather Products 0.41 —0.07 0.60 0.989 aie 
(9.65) (—2.65) (14.19) 1.98 
—0.06 

20. Syntheric Textiles 0.26 0.20 —0.28 O75 0.996 3.0 
(3531) #2210) (—2.49) (10.81) 1.58 

21. Cotton Yarn Cloth 1.63 0.50 0.15 0.702 0.2 
(3.81) (5.91) (125) gel 3 

22. Knitting Mills 0.19 0.81 0.987 4.3 
(3.95) (16.57) 0.97 

a8) 
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TABLE B.I 
Sectoral Employment Functions, /n Lj + tr(/n Sj — In Lj) 


Lagged Product Lagged R2/ Av. 
Sector Const. Output Output Wage Employ D.W./p_ Lag 
0 eee 


23. Clothing Industries Wee Wak 0.89 0.999 8.0 
(8.17) (—5.24) (14716) Eee le97 
0.26 
24. Other Textiles 0.33 0.67 0.995 sero 
(5.41) (11.10) 1.99 
0.18 
25. Sawmills 0.53 0.20 —0.16 0.89 0.967 8.8 8.1 
(2.50) (2.71) (—2.45) (19.82) 1.75 Out. Prod. 
first difference output Wage 
26. Furniture and Fixture 0.64 —0.53 0.90 0.997 8.6 
(4.14) (—3.81) (13582) se 2.03 
0.35 
27. Other Wood Industries 0.59 0.41 0.976 0.7 
(5.95) (4.15) 1.79 
28. Pulp and Paper 0.29 —0.18 —0.10 0.90 0.996 9.69.0 
(6.54) (—3.31) (—2.24) (18.21) 1.86 Out. Prod 
Wage 
29. Other Paper Industries 0.13 0.87 0.989 6.7 
(2537) (16.03) 1.94 
30. Printing and Publishing 0.23 0.78 0.999 3.3 
(6.18) (21.05) 1.90 
0.13 
31. Iron and Steel 0.78 —0.46 0.68 0.966 1) 
(9.56) (—3.33) (5.07) 1.80 
32. Smelting and Refining Tal? 707052" —0234 Wea 0.933-0.6 1.0 
(12,83) (—4.45) (—2.11) @G.61) 1-512 OutProd 
Wage 
33. Other Primary Metal 0.29 0.71 0.978 2.4 
(4.19) (10.08) 2.14 
34. Fabricated Structural 0.53 —0.43 0.90 0.994 9.0 
Metal (9.14) (—5.76) (18.10) 1.91 
0.33 
35. Metal Stampings 0.48 —0.39 0.91 0.997 10.3 
(6.25) (—4.30) (18°51) > 2712 
36. Other Metal Working 0.51 —0.36 0.85 0.995 Eke 
(6.35) (—4.06) (19.02) 1.82 
0.16 
37. Machinery 0.71 —0.54 0.83 0.994 4.2 
(5.80) (—3.48) (10.00) 1.98 
0.12 
38. Aircraft and Parts 0.75 0.25 0.995 0.3 
(13.60) (4.63) 1.93 
0.18 
39. Motor Vehicles 0.30 0.70 0.998 205 
(6.09) (14.16) 1.96 
—0.39 
40. Motor Vehicle Parts 0.56 —0.28 OG72 0.980 2.6 
(6.19) (—2.22) (7.78) 1.90 
0.17 
41. Other Transport 0.34 0.66 0.922 129 
Equipment Gan) (6.37) 2.10 
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TABLE B.I—Continued 


Sectoral Employment Functions, In Lj + tr(In Sj — In Lj) 


Lagged Product Lagged 


R2/ Av. 


Sector Output Output Wage Employ D.W./p Lag 
42. Electrical Appliances 0.33 —0.12 0.80 0.997 4.5 
(7.37) (—2.15) (E3528) 2502 
—0.12 
43. Electrical Industrial 0.14 0.86 0.986 OF 1 
Equipment (2.12) (12.88) 2.16 
0.26 
44. Communications 0.23 0.77 0.988 Si: 
Equipment (2722) (7.38) 1.95 
45. Other Electrical 0.07 0.93 O°993 aS. 3 
Products (2.26) (28.42) 2.01 
46. Non-Metallic Minerals 0.31 0.70 0.982 ie 
(3.65) (S220) abe 2 
48. Petroleum and Coal 0.21 0.79 0.987 3.8 
(2.86) (10.93) 2.03 
50. Paint and Varnish 0.16 0.84 0.986 D3 
(5.03) (26.98) 1.91 
0.08 
51. Pharmaceuticals 0.13 0.88 0.999 6.8 
(4.22) (28.65) 1.83 
—0.40 
52. Plastics and other 0.36 —0.25 0.89 0.999 8.6 
Chemicals (6.08) (—3.73) (17.00) 1.74 
0.35 
53. Miscellaneous 0.38 —0.22 0.85 0.999 Gel 
Manufactures (4.65) (—2.46) (9.02) 1.95 
0.54 
54. Construction 0.31 0.69 0.990 Dae 
(3.78) (8.44) 1.94 
0.30 
55. Wholesale and Retail 0.19 0.81 0.999 4.3 
Trade (2.96) (12.61) 1.80 
0.29 
56. Transport and Storage 0.22 0.79 0.998 BO 
(3.67) (8329) 1.81 
0.29 
57. Communications 0.35 —0.20 0.64 0.994 1.8 
(3.08) (—2.62) (5.56) 1.99 
—0.08 
58. Utilities 0.14 0.87 0.999 Tes 
(2.61) (16.51) 1.92 
0.07 
59. Finance, Insurance, 37" 1313 0.76 0.998 — 
Real Estate (5.02) (—3.80) (6.31) 1.84 
60. Business and Personal 0.41 0.59 0.987 2.4 
Services (3.76) (5.47) 2.03 
—0.13 
61. Hotels and Restaurants 0.30 —0.15 0.86 0.999 6.8 
(2.89) (—1.32) (8.47) 2.05 
0.71 
Frequency of Occurrence 50 26 7 a 
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TABLE B.II 


Sectoral Wage Functions, /n w; 


Prod’y R2/ Av. 
Sector Const. W /Lj U/U* CPI Lagw D.W./p Lag 
1. Agriculture —1.07 0.83 0.11 0.34 0.997 0.52 
(—2.32) (3.40) (3.17) (2519) ale) 
Prod’y 0.78 
2. Forestry 0.25 1.00 0.999 
(65 .09) 
(1192.52) yeas, 0.00 
4. Metal Mines 0.56 —0.005 0.47 0.999 0.89 
(4.68) (—3.68) (4.09) 1.87 
Uy 0.28 
5. Non-Metal 1.58 1.64 —0.89 0.996 0.00 
Mines (2.03) (8.21) (—2.50) 1.76 
6. Mineral 0.08 0.35 0.65 0.999 1.86 
Fuels (1.04) (3.18) (5.70) 1.97 
—0.37 
8. Meat and 0.34 0.31 —0.008 0.63 0.998 1.70 
Poultry (Q21) (3.42) (—2.52) (5.85) 1.97 
Oh —0.20 
9. Dairy 1.11 0.47 0.77 0.999 43035 
Products (—4.49) (3.491) SC LO 552 a ate 
-0.15 
10. Fruit and 0.52 0.94 —Q.012 0.990 0.00 
Vegetable (4.25) (36.12) (—3.52) 1.88 
U* 
11. Feed, Flour, —0.26 0.74 0.026 0.34 0.997 0.52 
Cereal (—3.39) (4.22) (2.26) (2.05) ali 
U O47 
12. Biscuit and 0.17 0.47 0.52 0.997 1.08 
Bakery (1.70) (3.02) (3.07), fists 
13. Sugar & Con- 0.12 0.64 0.37 0.995 0.59 
fectionery (1.36) (3.79) QA). als) 
14. Other Food 1.06 —0.003 0.998 0.00 
(2019.18) (—2.31) 2.05 
Lt 0.23 
15. Soft Drinks —2.89 0.10 —0.035 1.54 0.994 0.00 
(—9.73) (3.56) (—3.48) (17.12) 1.99 
Prod’y U 
16. Alcoholic 0.17 0.53 0.46 0.996 0.85 
Bev. (1.84) (3.77) (3.04) 2.08 
17. Tobacco —0.62 0.99 0.18 0.049 0.997 0.00 
Prod. (—6.07) (17.41) (©.72) (3.65) 1.98 
Prod’y U 0.29 
18. Rubber —2.02 0.97 0.47 0.992 0.89 
Prod. (—3.65) (3.43) (2.86) 1.78 
19. Leather 1.05 0.015 0.982 0.00 
Prod. (780.54) (4.29) 1295 
us —0.12 
20. Synthetic 0.34 —0.005 0.68 0.996 2.13 
Text. (2.76) (—3.13) (5.88) 22el3 
U* 
215) Cotton sy ation 0.12 0.58 —0.031 0.44 0.996 0.79 
Cloth (1.51) (4.04) (—2.74) (3.05) leo 
U 
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TABLE B.J[—Continued 


Sectoral Wage Functions, /n w; 


R2/ Av. 
Sector Const W U/U* sCPlL ..Lasw D.W./pn) Lae 
22. Knitting 0.02 0.74 0.29 0.995 0.41 
Mills (0.27) (4.11) (1p61)) “a1.63 
23. Clothing OF12 eee 0.44 0.997. 0.79 
(16:82) (4.37) (3527) Sealed O 
24. Other —0.09 1.07 0.019 0.997 0.00 
Textiles (124) (C2752) (1.99) 1.92 
U 0.20 
25. Sawmills =Or25 ea bs 0.993 0.00 
(—3.83) (69.41) 1.97 
26. Furniture 0.36 0.97 0.998 0.00 
Fix. (8.61) (107.00) 2.02 
0.17 
27. Other Wood —0.18 1.10 —0.008 0.990 0.00 
(]h.11) @G1.27) (—1.92) 2.00 
Ue —0.08 
28. Pulp and —2.81 1.01 0.36 0.997 0.56 
Paper (—5.11) (4.50) (2.54) 1.63 
29. Other Pap. 0.33 0.43 0.52 0.990 1.08 
(2.40) (3.29) (3.48) 1.92 
SUse erin, 0.34 0.60 0.004 0.36 0.999 0.56 
and Pub. (3.45) (4.42) (2.55) (2.44) 1.75 
U* 
31. Iron and Oe57 0.89 0.62 0.992 0.00 
Steel (3.44) (27.63) (4.34)U 1.93 
0.007 0.15 
(1.90)U* 
32. Smelting & —1.66 0.82 0.54 0.998 1.17 
Refining (—3.62) (3.48) Geol) 1282 
0.28 
33. Other Prim. 0.38 0.82 0.980 0.00 
Metal (2.60) (12.34) 1.93 
0.20 
34. Structural —1.66 —0.037 0.90 0.48 0.997 0.92 
Metal (—3.47) (—2.52) (3.41) ©G.00) 1.97 
U —0.20 
35. Stampings 0.30 0.55 0.030 0.41 0.995 0.69 
(2.58) (4.23) (2.58) (25/6) meee 05 
U 
36. Other Met. 0.08 0.34 0.66 0.999 1.94 
Work (1.26) (3.49) (6.16) 1.98 
37. Machinery 0.02 1.05 0.006 0.998 0.00 
(0.28) (66.58) (3.19) 1.92 
We 0722 
38. Aircraft —2.24 0.007 0.85 0.63 0.998 1.70 
(—3.73) 54) 2 G40) OG) 97 
U* —0.18 
39. Motor —1.12 1.26 0.086 0.989 0.00 
Vehicles (—3.07) (17.81) (2.81)U 1.89 
0.046 —0.27 
(6.00)U* 
re 
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TABLE B.II—Continued 


Sectoral Wage Functions, /n wj 


Prod’y R2/ Av. 
Sector Const. W /L; U/U* CPI Lagw D.W./p_ Lag 
40. M. V. Parts —0.05 0.24 0.141 0.72 0.997 2.57 
(—0.25) (3.40) (3.37) (8.01) 1.96 
Lj U —0.40 
41. Other Trans. —0.44 0.59 0.014 0.54 0.994 1.17 
Equip. (—1.93) (3.01) (2.20) (3.39) 1.92 
Ws —0.26 
42. Elect. App. —0.02 1.04 0.043 0.997 0.00 
(—0.19) (43.41) (4.07)U 1.98 
0.011 —0.11 
(4.42)U* 
43. Elect. Ind. —1.25 0.18 0.073 0.63 0.43 0.980 0.75 
Equip. (—4.43) C271) 295) (2,68) 208 es 
Prod’y (U) 
44. Comm. 0.04 0.34 0.67 0.994 2.03 
Equip. (0.43) (2.81) (5.07) 2.19 
45. O. Elect. 0.30 0.56 0.079 Or37 0.995 * "0°59 
Prod. (1.75) (4.18) (3.60)U (2737) ~ 62803 
0.009 —0.12 
(2.22)U* 
46. Non- 0.75 0.003 0.29 0.999 0.41 
Metallic M. (5.46) (2.45) (2226) EiSsy 
u* 0.28 
48. Petroleum —1.54 —0.014 0.76 0.58 0.996 1.38 
and Coal (3.13) (—1.70) (3.07) (4.12) 1:32 
U 
50. Paint and 0.63 0.91 0.971 0.00 
Varnish (5.20) (34.08) 1.89 
51. Pharmaceu- —0.72 —0.009 0.33 0.83 0.999 4.88 
ticals (—2.34) (—1.55) (1.92) (8:04) 2.03 
52. Plastics & —1.24 U 0.67 0.60 0.998 1.50 
O. Chem. (—4.18) (3484) * (S932) 9 eres 
—0.20 
53. Miscellaneous 0.32 0.49 0.47 0.999 0.89 
(3.40) (5.06) (4.21) 2.00 
54. Construction —0.90 0.47 0.14 0.60 0.999 1.50 
(—5.58) (4.19) (5.05) (6.56) 2.01 
Lj —Q.12 
55. Wholesale —0.01 0.14 0.87 0.999 6.69 
and Retail (—0.10) (2.48) (13.01) 1.98 
—0.07 
56. Trans. and 2.19 1.93 0.046 —1.33 0.999 0.00 
Storage (2.11) (6.87) (3.46) (—2.68) 2.02 
U —0.24 
0.005 
(2.18) 
U* 
57. Communi- —0.18 0.49 0.58 0.997 1.38 
cations (—3.67) (4.00) (S16) 1.73 
58. Utilities —2.67 0.39 0.60 0.59 0.999 1.44 
(—4.44) (2.64) (2052)) = (Ge Ol) tor 
L; —0.21 
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Sector 


59. Finance, 
Ins., Real 
Estate 

60. Business & 
Personal 
Services 

61. Hotels and 
Restaurants 


Frequency of 
Occurrence 


Const. 
—0.31 
(—1.91) 


0.07 
(1.18) 


alles) 
(—6.40) 


52 


TABLE B.IJ—Continued 


Sectoral Wage Functions, /n w; 


4] 


Prod’y 
{L4 WAG: 
0.18 
(1.54) 
Lj 
0.14 
(3.81) 
Lj 
—0.030 
(—5.02) 
U 
SProd’y: wu 
6L; 17We 


GPI 


1.06 
(One) 


15 


R2/ 


Lagw D.W./p 


0.89 
(10.92) 


0.84 
(17.64) 


Wi 72te) 
(2935) 


39 


0.999 
1.89 
0.33 
Ons97 
e389 
0.16 
02999 
2.04 
0.19 


AV. 
Lag 


8.09 


De) 
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APPENDIX C 


ON THE ECONOMIC IMPLICATIONS OF A 
SHORT-TERM WAGES FREEZE 


1. The purpose of this note is to explore the economic implications of a short-term wages 
freeze in an economy characterized by an unstable short-run Phillips-curve. It is assumed that 
the Phillips relationship may be written in the form: 


Cel wt = @(ur) + bw, 2’ (ut) < 0, o’(ur) > 0,0 < b <1, 


where wt: is the actual proportional rate of increase in money wage rates at time t, w¢ is the 
expected proportional rate of increase in money wage rates at time t and ut is the rate of un- 
employment (or, more generally, an inverse measure of the pressure of demand on capacity) 
at time t. If expectations are formed adaptively, then: 


(Cy We= We, + U—A) Wi, — Wi) Oa A = 1, 


with the solution: 


we=E (1-DY Mw - 


| — 


Substituting from C.2 into C.1, one has: 
C.3 wt = @(ut) —iz @(ut_1) + (b +A bA) Wt-1; 


which may be solved explicitly for wt yielding: 


(o@) 
C.4 wt = O(ut) + b(1—A) z (b+A—bA)! o(uti-i) . 
= 


Except in the case where b = 0 and there exists a stable short-run Phillips-curve, the rate of 
increase in money wage rates depends upon the whole past history of unemployment rates. 
Indeed, if 0 < b < 1, wt depends upon the current ut and a geometrically distributed lag 
function of all past values of ut with the weights declining with time. In this case, there exists 
a stable long-run trade-off curve of the form wt = (1—b)~!@ (ut) which is steeper in absolute 
terms than the family of short-run curves from which it is derived. If b = 1, the geometric 
lag distribution becomes a simple sum since b + X — bA = 1. In this case, there exists a unique 
“natural rate of unemployment” consistent with the long-run stability of wt. The “natural 
rate’, u*, is given by the solution to @ (ut) = 0, a vertical line in the ut, we plane which indi- 
cates the lack of any stable long-run trade-off between wt and ut. 

One of the consequences of the above analysis when 0 <b < | is that, without wage con- 
trols, wt can only remain stable on average over cyclical swings in ut if the observations with 
wt < (1—b)-!@ (ut) are precisely offset by observations with wt > (1—b)~! @ (ut). For unless 
this is the case, any complete cycle in ut beginning at some particular ut, wt point on wt = 
(1—b)-! @ (ut) will not arrive back at this same ut, wt point. The consequences of this feature 
in the “natural rate’’ case with b = 1 are quite drastic. For here cycles in ut around the unique 
“natural rate of unemployment” cannot return to the same ut, wt point from which they began 
unless @ (ut) is kept on average equal to zero. More explicitly, if b + ~ — bA = 1, expression 
C.3 may be written as: 


t-1 
G5 Wt — Wo = O(ut) + (I-A) LY = @(ui) — A (Uo), 
j=1 
t 
whence if @ (ut) = @ (Uo), Wt is equal to Wo if and only if x (ui) = 0. In this case, one cannot 


ial 


“buy” lower values of ut with higher but steady w:’s. Long-run stability in wt implies that the 
only true trade-off is between unemployment today and unemployment tomorrow. 
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2. It should be noticed in the “natural rate” case that in so far as @ (ut) is nonlinear and 
@'’ (ut) > 0, the optimal employment policy for stability in wt is to remain always at the natural 
rate. For if ut is allowed to fluctuate around u* but is kept on average equal to u*, wt will still 
increase On average through time. Indeed, if ut fluctuates, long-run stability in wt requires that 
the average ut must exceed u*. The reason for this is that, given w{, the increase in wt obtained 
by letting ut be x% below u* is greater than the decrease in wt obtained by letting ur be x % 
above u*, this being due entirely to the condition 9’’ (ui) > 0. Since employment lost 
does not offset employment gained in a one-for-one manner, the greater the amplitude of 
cyclical fluctuations in ut the more must the average ut exceed u* if wt is to remain constant on 
average. Moreover, the inefficiency involved in letting ut follow a “‘stop-go” cycle rather than 
a more stable course may well be enhanced if the productive quality of the employment gained 
when ut < u* is lower than the productive quality of the employment lost when ut > u®*. 
For one then has to give up a larger quantity of more productive employment to get a smaller 
quantity of less productive employment. 


Although it might be thought that the “natural rate’? hypothesis implies that as ut cycles wt 
must reach a maximum at the same level of ut as it reaches a minimum, this level being the 
natural rate, u*, this is not the case. While it is true that wt must rise if ut is falling with ur < 
u* and that wt must fall if ut is rising with ut > u*, wt can be falling with ut < u* as long as 
ut is rising towards u* fast enough and wt: can be rising with ut > u* as long as ut is falling 
towards u* fast enough. Thus, as ut cycles around u*, wt reaches a maximum at some ui < u* 
and a minimum at some ut > u*. The fact that we tends to reach a cyclical maximum at a 
lower level of ut than the level at which it reaches a cyclical minimum is not sufficient to reject 
the “‘natural rate” hypothesis. 

3. Insofar as there exists a unique “natural rate of unemployment” it is obvious that a 
series of cycles in ut around an average rate of unemployment which is less than the natural 
rate will ratchet the average wt experienced in each consecutive cycle upwards, the ratcheting 
effect being greater the greater is the amplitude of the cyclical fluctuations. Thus, each complete 
cycle in ut sets a new set of initial wt conditions for the subsequent one. The object of a short- 
term wages freeze may therefore be seen to be the attainment of a lower initial wt condition 
for the subsequent cycle without suffering the extra periods of unemployment in excess of 
the natural rate which would otherwise be necessary to make this possible. The true trade-off 
in this instance appears to be between time spent with excess unemployment and time spent 
under wage controls. That is to say, if one is aiming to attain the natural rate at a non-infla- 
tionary wt from a position of excess unemployment and inflationary wt one may either spend 
considerable time with ut in excess of the natural rate or one may spend considerable time 
holding w: below the level predicted by the equation system given above. 

The effectiveness of any temporary wage control policy depends crucially on the reaction 
of expectations. Specifically, it depends upon whether equation C.2 continues to apply, or 
whether, like equation C.1, it is no longer operative when wage controls are imposed. For 
unless the observations on wt in a wage control period reduce w{, temporary wage controls 
cannot succeed in generating a lower initial wt condition when the controls are lifted. Indeed, 
on the pessimistic view that w{ is formed only on the basis of past values of wt pertaining to 
noncontrolled periods to that w{ remains unchanged throughout the controlled period, tem- 
porary wage controls serve only to postpone the effects on wt of previous periods with ur < 
u*.1 The more optimistic view, on which the remainder of this note is based, is to assume that 
the w: observations of the wage-control period are included in the formation of w‘ in precisely 
the manner dictated by equation C.2 so that this equation, unlike equation C.1, continues 
to hold. It is implied by this assumption that to use wage controls as a means of achieving a 
quicker traverse to the natural rate at a decontrolled target level of wt less than the initial wt 
requires that the controlled wt be /ower than the target level for at least some portion of the 
controlled period. 

Provided that (a) there exists a unique natural rate of unemployment and (b) one can guide 
the system to the natural rate and stay there, the choice is between the inefficiency of excess 
unemployment and the inefficiency of wage controls. However, if one can guide the system to 
the natural rate and stay there neither of these two inefficiencies seems worth the candle since 
the lower steady wi so obtained seems to have little to be said for it as against the higher steady 
w: that would otherwise be obtained. The problem really is that we do not possess either the 


1 If, of course, the maximum past level of wt enters the expectations function as an argument, 
temporary wage controls and excess unemployment will both face an acute difficulty in reducing wt 


over the longer term. 
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political foresight or the economic knowledge to guide the system to the natural rate and keep 
it there. In particular, there have always been cycles in ut of complex origin and the exact 
ccmposition of proportional, derivative and integral stabilization policies? required to remove 
these cycles is largely unknown. Moreover, these cycles may not be independent of wt.3 Thus 
the system is almost bound to overshoot the natural rate and again become overheated. It is 
for this reason that to choose neither excess unemployment nor wage controls is an unaccept- 
able longer-term alternative unless one does not consider higher and higher unsteady rates 
of inflation to be undesirable. It is also for this reason that the way in which the subsequent 
development of the system is affected must be taken into consideration in the choice between 
excess unemployment and wage controls. 

4. The subsequent development of the system obviously depends upon the cyclical motion 
of ut and the extent to which this motion can be controlled. Implicit in the previous argument 
is the view that the cyclical motion of ut is neither completely controllable nor completely 
uncontrollable. For if it were completely controllable one could choose to move quickly from 
a position of excess unemployment and inflationary w: back to the natural rate and stay there, 
while if it were completely uncontrollable, the choice between excess unemployment and wage 
controls would not be genuine. It has, therefore, already been supposed that there is some 
control over the speed with which one may move back towards the natural rate, but not 
enough control to move rapidly towards it at first and then apply the brakes so as to asymp- 
tote slowly towards it from then on. Put differently, the existing means of control are not suf- 
ficient to enable the system to move quickly to u* + ¢€, where € is a small positive number, 
and then stay in the region of u* + e for long enough to stabilize wi at a low enough level 
before moving to u*. 

The main advantage to be had from the wage control alternative is that it allows one to 
start moving back towards the natural rate at a faster pace than the unemployment alterna- 
tive. For if one is willing to being traversing more slowly towards the natural rate one is effec- 
tively choosing the unemployment alternative and the wage control alternative is redundant. 
Once the motion back towards u* has been accelerated, however, it will be difficult to slow 
the system down sufficiently to avoid overshooting the natural rate. Thus it may be argued 
that the wage control alternative as opposed to the unemployment alternative will not only 
get the system back to the natural rate more quickly but also the rate of change of ut will be 
greater when u* is attained. Since the speed with which the system hits the natural rate very 
much affects the likely degree of overshoot it is possible to argue that the overshoot problem 
will be much more acute with the wage control alternative than with the unemployment alter- 
native. While it is precisely because one wishes to get back to the natural rate more quickly 
that one might introduce wage controls, it is also precisely for this same reason that greater 
future instability will be imparted to the system by the wage control alternative than by the 
unemployment alternative. And greater future instability involves greater future costs either 
through the inefficiency of excess unemployment or through the inefficiency of wage controls. 

Although the future instability imparted to the system will tend to be greater under wage 
controls, the immediate consequences for wt in the decontrol phase may not be much different 
than if the alternative route were followed. On the other hand, one should note that wt may 
be affected in the decontrol phase by the fact that (a) the effect of wage controls would be to 
restrict movements in relative wages that would otherwise have occurred simply through the 
movement in ut, (b) there may be some tendency for relatives to be adjusted by upward move- 
ments in particular wage rates rather than by downward movements in other wage rates and 
(c) these adjustments will tend to be bunched in time. The likely outcome may well be a higher 
Wt initial condition when the controls come off than would have occurred under the alternative 
mechanism. 

5. It has therefore been argued that not only will the wage control option tend to impart 
greater future instability to the system than the unemployment option but also it may not 
improve the initial wt condition of the subsequent inflation cycle as much. On the other hand, 
once wt has been allowed to get out of line to choose neither option leads to higher unsteady 
wt’s. Fundamental to the current (May, 1971) policy situation is the question whether the 
course that has currently been set leads back to the natural rate at a noninflationary wt or to 
a level of wt that will still be too high when the natural rate is reached. That is to say, is the 
Canadian economy currently choosing the unemployment route to stabilizing wt at a reason- 

2 Compare A. W. Phillips, “Stabilization Policy in a Closed Economy,” Economic Journal, 
Vol. 64, June, 1954, pp. 290-323. 
3 See Chapter Two of this monograph. 
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able level? The optimistic view is that this is the case. If this is so, and if this route remains 
acceptable, then wage controls are an unnecessary evil in the current inflation cycle. If this is 
not so, that is if the Canadian economy begins to reflate too quickly, then the choice between 
a slower expansion and wage controls remains. The alternative position of accepting a higher 
initial wt condition in the ensuing cycle is unacceptable unless one can make a strong case for 
the argument that our political foresight and our economic knowledge have been so improved 
by the experience of this most recent inflation cycle that greater stability in ut around the 
natural rate can be achieved in the future. All in all, one would probably want to gamble for 
the moment on the economy not being too far off course. 

If, however, it turns out to be evident that the economy is too far off course—for example, 
if the rate of increase in money wage rates remains around eight per cent as the unemployment 
rate moves towards five per cent—and if a slower rate of expansion is judged to be undesirable, 
one is then left with the choice between imposing wage controls to reduce the initial wt condi- 
tion at the beginning of the following inflation cycle and admitting that the initial wt condi- 
tion will have to be allowed to be at an inflationary level. In this case, one presumably has to 
choose the wage control option. It should be noted, however, that to keep real aggregate 
demand and the unemployment rate on the same course under either option some relative 
fiscal and monetary contraction may be necessary with the wage control option, while the 
exchange rate (U.S./Canada) will probably have to rise. The reasons for these relative adjust- 
ments are based upon the price level effects on (a) the real budgetary deficit, resulting from the 
progressivity of a tax structure expressed in money terms, (b) the demand for real cash balances, 
and (c) the balance of international trade. 

In conclusion, it would be well to remember that the whole of the foregoing argument may 
well be based upon an inappropriate description of the way in which the economy operates. 
In particular, the natural rate of unemployment may be an entirely mythical concept. Never- 
theless, it remains true that the fundamental problem of macro-economic policy is to ensure 
stability in the pressure of aggregate demand on the productive capacity of the economy, and 
this requires a realistic appraisal of the average rates of unemployment that the economy is 
capable of sustaining without suffering excessive and perhaps accelerating inflation. 
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